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Stand Federal side by side— 
with other makes ^compare 
their modem design-look up 
dw mileage records 'investigate 
die cost per mile or per ton 
or per packager weigh die ad 1 
vantages of quick, adequate 
service facilities thnjout the 
world and there's but one ecott 
omical answer to yourdelivery 
problem and thats FEDERAL 
Trucks. 

(i^lFEOERAI- . 

'Means Another Satisfied ‘User 
THE FEDERAL MOTOR TRUCK COMPANY • DETROIT 
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Ball-Bearings Help Stop Friction’s Drain 
on the Profits of Your Plant 


7HEREVER plain- baring line-shaft equip- 
VV ment ia used friction la constantly extract- 
ing it* heavy toll in power low, bearing wear 
and destruction, and forced idleness of both 
machines and men. These drains on the profits 
of industry are enormous, the power loss alone 
amounting to a considerable item. 

Skayef self-aligning ball-bearing hangers prevent 
approximately 60 per cent of the power loss in 
line shafting and are not subject to heating and 
wear which enforce shutdowns for bearing ad- 
justments and replacements. 

Even shaft deflections and vibration cannot 


affect the free running qualities of the HI6F 
marked self-aligning ball bearings used in Skayef 
hangers, for this type of bearing has the exclu- 
sive inherent ability of compensating automatic- 
ally for shaft mis-allgnment. As friction is re- 
duced to a minimum and as dust and grit cannot 
enter the sealed bearing housings, no appreciable 
wear of the hard steel balls and races occurs. 
Lubricant cannot escape from the sealed hous- 
ings onto the floor, belts and goods in process 
of manufacture, and need be applied only at 
infrequent Intervals 

Let our engineers co-operate in planning a 
changeover to ball-bearing equipment. 


Stock-Carrying Agents in All Principal Cities 



■ALL 

BEARINGS 

The Highest Expression 
of the Bearing Principle 





The world wide use of Crane products 
under varying conditions for upwards 
of sixty -seven years, is an indication of 
the universal acceptance and approval of 
Crane standards of design and quality 
Since 1855, Crane engineers and de- 
signers have labored to promote the 
progress of the various industries and 
arts which Crane products serve The 
Crane name on valves, fittings and 


piping specialties used in industrial 
installations, has became the mark of 
uniform and dependable quality 
Thu prestige extends to Crane sanitation 
and heating fixtures for the home Meet- 
ing the needs of smaller dwellings. Crane 
equipment also satisfies the exacting 
requirements of great town and country 
houses, huge apartment buildings and 
luxurious hotels and clubs 


C R A N E 

GENERAL OCflCtS CRANK BUILDING SMI MICHIGAN AVK CHICAGO 
Bnmlu and Mu Qfku In Cm ttnnJnJ and TUrtyfim Ohm 
AWwW ExM ta l E mi CA**r», Ntw Ytrk Atitttx Ctty 
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MICARTA 

Solves a Thousand Problems 

Manufacturers who are still making use of materials that 
meet their needs with only indifferent success should read 
this — and should investigate Micarta. 

This remarkable, unusual material has already solved many 
problems where properties in heretofore unobtainable combi- 
nation were required. 

Micarta machines easily and accurately. It is insolu- 
ble in alcohol, bent me, turpentine, hot water, and oil — 
as well as all other ordinary solvents. It is a non-con- 
ductor of electricity. It takes a wonderful polish. It 
resists wear surprisingly. It is as strong as good cast 
iron. It can be formed into many shapes. 

Micarta is not a substitute— -it is a better material. It does 
a better job, and it deserves your thoughtful consideration. 

It is probably the material for which you have been search- 
ing, for it has already solved a t housand material problems 
that were previously unanswered. 

Just write to the nearest Westinghouse office. 

WBST1NGHOUSB BLBCTUC * MANUVACTUUNG COMPACT 

CWkbfa«0JHbdMO *m 
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Trapping the Burgla* 

Clever Devices Put Forward by Inventive Genius lor Catching die Pmwler at His fycvrlL 

- By Edward K Smith 


B AHIA In 1868, HU Highness, the 
Duke of Brunswick, bind a valet 
A* was hU custom, the depoeed 
Cbarlea Frederick Augustus William 
exercised both care and caution In 

the choice of thU new body servant 

He spent ninny weeks over the problem 
final)}' settled upon one, Rbaw, a Britisher who bad 
apparently served several noble English houses and 
come away with the most alow Inc testimonials, 
all of whlcb the ducal Oennan had examined 
with anxious eyes. Shaw arrived In April, c 
to terms with his new muster and was installe 
The circumspection with which the dub 
moved was natural On his dethronement I 
188ft he had removed to a greet old house l 
Faria, carrying with him a treasure of about 
three million dollars in Jewels and gold Hi 
collection was famous nml the refugee prince 
understood that he and his board were the 
objective* of constant plots among Euro- 
pean crooks. Accordingly, his Paris house 
was most strangely and marvelously 
fitted with defenses In the nature of spe- 
cial locks and holts, trial doors, watchman I 
and alarm contrivances. Every European 
Inventor of new kinds of untl-burglar lie- 
rlees found n read} customer In the duke. Kt *? 
and certainly no house on the continent ■ 



much peril etefoutfe Buftttons* etpMe sites 


Months passed without result and Shaw was thtnktng 
«X resigning tod returning to London. On Oeoembsr 
17, 1888, bowman the a aacps ct sd rsritewnse of 
•very man played tuts bln band*. Tbs ctetiw* 
Charles Frederic* Augustas, stt, ted derided to 
give a certain Indy a flaw Jewels for Christmas 
and had ga mm oned * Jeweller to consult with him 
about petting tbs geos into fresh settings. 
Preparatory to tbs goldsmith'* arrival, the 
duke opened hlr vaaR sod the door of the 
safe. tlMn be sat about, cttsAng end walt- 
iag. An tccMsnt ted befatleo the JswsHsr 
and be did a* appear After faming for 
sn hour, the duke Impatiently cVnsed and 
locked (be vault door without haring 
taken the trouble to reckiee the door of 
the safe and put his sat -guns and alarms 
Into badness order Bo he quit the bouse, 
, having a caustic message for the Jswetiar 

“ who waa to bo commanded to return that 


could show curious and Ingenious defenses Shaw, of course, seised the golden op- 
to match those to lie found in the ilncal quarters. valet promptly opened the vault door and behold tbs portimlty, opened tbs locks of the vault door, filled his 

The store of Jewels was kept In a huge Iron safe of fearsome aspect of tbo safh. Mot rally wss It protected pockets with what seemed most resdlly salable of tbs 

Preach nr German manufacture, which stood In s spe- by the butter!#* of shooting Irons, he found to his sur- duke's treasures and Usd. But he was Indiscreet 

dally constructed above opening from the ducal bed- prise, but It wss efeetrtestty wired, surely tbs Bret enough to Writs tetters and happily Was arrested at 

room— n retreat which might now be called a vault- strong-box In Europe to M so equipped. Boulogne with the duke’s diamonds tb bis pockets. 

This alcove was dosed with a heavy Iron door fitted This wiring was mere HUM'* play compared to mod- I ebons* tb* tsls of HI* Hl gtmcre of Brunswick to 
with padlock* of intricate design Once this door wss srn Installations of ths type. It is, however, for more open this acceWtt of msehantamT hy which men have, 
got open, there stood the vast safo, again locked with than one reason, worth attention. The electric wires sought to catch burglars because It reflects the triuud- 
a series of contrivances and— what Is of particular In- on the date's safe led to brils Is various parts of tbs Hon from primitive arrangements of this sort to mod- 
terest here— defended hj not one but three set-gun bouse, which would begig to riaroor the moment any em appliances. The set-gumi with which he lmd rigged 
arrangements. If any rash robber attempted to open one tried to force tbs safe door or tamper with its hi* safe were almost as old a contrivance as irenrns 
the door of the safe without the proper keys and the lock*. This was a revolutionary Idea and the only part themselves, ths electric wire* were and are as modern 
secret of handling them so ss not to retess* the of the date's defenses wtfh which tbs burglar had not as anything save tb* wireless. 

triggers, he was certain to receive the Are of these been familiar from the beginning. In this generation w* hardly think of a bsrgtar alarm 

formidable batteries of revolver* and slug guns— Just how far beyond tb* imagination of men the or thief trap without electricity Ghee men ooutd not 
enough to dispatch an elephant electric bell was at this time may he seen from the Imagine such device* as made efflsctlre save hy rasas* 

No one but tlie duke himself had the keys and only experiences trf Mr Edwin Holmes, the originator of the of gunpowder. But the man trap Is, of count, much 
lie understood the complete intricacies of his defense*, well known central office burglar alarm system which older than either electricity or explosive*. Pr imi tive 
As a rule, he permitted no one else to be present In his bears his name. Hoi men’s device was originally no African tribes ns* pitfall* sad wares against tbetr 
bedroom when lie opened the doors of the vault and more than a mechanism by which an alarm bell was etemte* In battle and against Invasion by thieves of 
safe, as bo did at Intervals, either to gloat over his sounded In the bedroom of the user or in seme other their village* and cultivated lands. No doubt, each 
treasure* with mloerly emotion or to display some of port of the bouse distant from ths door or window tricks were first employed back In paleotitblc times In 

fils gems to friends or to an autumnal Inamorata. being attacked by the burglar Only a few year* before hunting gams. We Bud tte modem epp lleetip ie of 

Such precautions had succeeded for more than SO the episode of the Duke of Brunswick, Mr Holmes had these savage Ideas in pitfalls which hare hew employed 

year*. There had been plots and attempts without law forced to go about In Boston and New York with against posebste tn Bo rope and In this country within 

number, including one abortive attack on 
the duke’s llte. which he Interpreted as 
an effort to get at hts possessions. Now, 
however, lie bad himself opened the way 
to hla hoard. Rhaw. the new valet, was 
a notable British professional burglar 
His references had all been forged and the 
hyper-cautions Brunswick prince had 
fallen he fore a trick which still succeeds 
In putting criminals Into the households 
of the rich 

Rhaw put In the Bret few months of hts 
service getting the confidence of his mas- 
ter, a thing not too lightly accomplished 
But once the fugitive princeling had been 
well beguiled, he trusted Rhaw even to the 
rttent of admitting that he actually 
owned *ome Jewelry *sd that It was some. 

where a boat ths bona*. The servant had, A teme-ma** sst-gun fee gang* aw *M* w**M « reteWy 

to he sure, discovered the Iron door of th* span ttekr— *-•*• 

vault on bis first day In the bon**, ob> 

vlonsly hidden as It was behind heavy retret p or t t e rn a miniature model of Us 
near tte head of the bed. 

The new valet seised the first opportunity for ex- 
amination. When hts matter had goes out end th* 
other servants were elsewhere, he “Strew aW* the por- 
tiere* and Inspect ad the locks of the vault door. Two 
of them, h* saw, could be picked without great dif- 
ficulty Tb# Otter was of a well known make and be 
consequently antldpatod ease In fcrocurtng It* tej 
through aenfrdereto*. This Job was shortly accom- 
plished, and the next tlm* the duke left the bourn hla 



tMtatlijIw; lg 

tMt dtsturhttg a switch at *M print &&&&&£&& 
ben ritiMted e l rewh wa . No-dte wt^|ril»re j .hte tefes. ) 

liar result* s'Httie'latsr ^ 

a^ssr" 1 &******?>;; 

MTRtew. ret* and burglar. tttftted ti» 
tbs dates vault with a sptsa of dtitet. Be wrihrgri*'i 
to tbe safe door, riglrt*W*«h. Aim, h* WM sn.«p*Hf •( 




In ths days of loal* XIV of Franca, 
one of th* royal safe* wss equipped with 
a bomb, arranged to explod* In Cum tte 
strnufrbox were forced open. Unhappily 
It Wsw up a trusted servant Instead of 
g burglar Accident* of this Sort ha Vs 
gradually discouraged th* ns* Of the set- 
Jteb which used to be primed behind tte 
door «f many an humble chicks* com 
ate good* cellar. I recan «o<* *n Inci- 
dent from my own bwboot A former to 

tam&Bgsfcjft 

depredaticoe by nwa* of * loaded sbot- 
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with SfrtmWHt y«? Mt 
^MMMBtal blbor*. K£*fe prijbkbly Ifettt W» pyramid 
ylth an cm to tot l ' 

SfsaeLi 


n*to *84 torched that wfe 
BMi a* ■rraotooxst might 
ban served well enough 
— ' tbe trltUna 


ham tonAi of later kina*, a 
give the ovldeoc* of this, fnr they were not n 

at aU bat wfe* of atone, twllt to dacetva 

robbsau And wUneaa the Iron? that only the crypt of 


human tatllbUlty Thera hap- 
pens to be no authority In 
the books for the private 
electrocution of safe crack- 

era, and bank employees will 

Hint the tw o-le gg ed jackals murdered the deep and forget to turn off the 
” -*--**«— ■ ' switches controlling such tei 

rifle mechanisms just as thej 


4a cttUaation advanced and knowledge of new prtn- 
‘ “ men, all In turn were applied will neglect to ctose 

g the thief— particularly the 



d enter eltecks This 


. 8 Its day steam was applied to the talk 

■ and electricity have already been mentioned 

It Is a fact, aa wt trussed by various applications to the 
patapt offlea, that Inventors are busy today at wlretess 

, a of thla problem In the minds of 

s of ovary period Is only parallelled by the 
pe n aatan c e of the robber Anv man possessing the 
ditto* patience to run through the gasette of patents 
tor ton last SO yean, let us say, would Da appalled by 
toe nnntoar and variety of anti-burglar devices. Ha 
would be convulsed with laughter at many of the listed 
dsylcee and stunned by the Ingenuity sad intricacy of 
many others A few samples will raves! enough 
tkrnw years ago an Inventor invaded the office of one 
of the largest burglar alarm companies and presented 
Mi Invention It was a gilded or nlrkelled affair of 
natal, very like a hunting-case watch and designed to 
be hung on a chain and slipped Into the test potket 
opposite that containing tbe watch both the timepiece 
end tola mechanism bring attached to the same chain 
St opposite ends Inside this metal cunt rapt list nas 
a small blank cartridge held against a plane* r and 
trigger arrangement If a pickpocket took hold of the 
chain and tried to lift tbe watch off sent the cartridge 
with a loud bang Being enclosed In the metal case 
toe exploding ponder was not expected to set the user 
‘ " ‘ e wonders what might have happened to 


if July, with the difference that Ms cap shooter i 
gp spring and trigger flrar A cord was run from the 


windows i 

. ppentd tp n muttll bank wherestlils 

rash plan was tried. Foriundtely the curnnt was not 
strong enough to kill tbe tor# tful cashier 
To go into the matter of the alarms whlth have been 
devised to keep thieves and burglars out of private 
bouses and aimriroents souk! be to write a catalogue 
Catches on doors and window* which set off* gongs bv 
mechanical means are peihup* tbe commonest 1 very 
inventive bo* has fitted hK father a lieutse with, some- 
thing of the sot t Strings un*l cords Kl reft lied, ntrotts 
rooms and apeitures at night for tint fumbling toil and 
hands of tbe burglar In the* daik have been almost 
os numerous. When tombed by an Intruder mu It lines 
released a trigger or pulled tut an electri* plug thereby 
sett tar a gong Into vloleni agitation This ldou is still 
types of local gong alarms used In New 



by paUlng the string latch, as shown -at the It 


floor of the hank Just before the tellers* eagre If i 
hold- op man entered the taller roerelv touched a ha it on 
and the door yawned beneath the robber letting 1 


t, where he could be captured at ago 1 k 


leisure. Unhappily, the mechanism went awry one lighting system All the gn« Jets were rigged with pilot 
* — * * — wtth tbe dire result that tour flames which burned ven lUmlj all right If s 


valued depositors scooted Into the oubliette, one of 
**'•“ ' — | a brotan leg and another some r 

s salts and the Immediate removal 

f moat o f ^u*,^ tbe principle of 
up toe idea of ptRetojMMtaT^to an about safes 



fldart to frighten awar any burglar Ignorant enough 
not to know shoot the tov 
When I was much younger an Inventor In the Middle 
West persuaded a local banker that be was hi great 
danger of being robbed by hold np mm. with the result 
that a number of special trap doors were cut Into the Y* rk City Devices tor re locking windows and doors 


Inside and sntaMs views of a packet equipped with 
the latest device for keeping eat the prying pick- 
pocket’s Angers. The ewnes of the packet gets in 


cartridge exploders rocket Dims whistle tiler 
trifled otamiHO screen* for summer use. wlan wind* 
are open and many othees needs to lie noted Years 


e equipts *1 with an automat l< lump 


_ <rr lifted a window the 

of the latnpe were polled In a mechanical contraption 
of wires and imlhns, with Ihe result that Ihe lights 
flared up Later I saw tins idea adapted to electric 
lighting 

■ of all these plans are at once ap- 
""t given the hurglnn question 
n HtMr the mechanisms nre 

more perilous to tbe user than to toe criminal or they 

to t high voltage electric light circuit tope unto the sra so readily defeated hi any Wormed burglar us to 
*. render them worse than use- 

less, As a result of the de- 
fects which appear In all 
elaon systems and In all else 
that* Is human there has 

Im* 4 a constant quest for the 

rat beatable nlnrtu — a cry 
after perfection 
Heedless to sni the Im 
possible Is achieved every 

little while In the fevered 

brslp of some Infatuated de- 
Not long ago an In 




venter si 

Del si* of a prominent alarm 
company with toe modest 

statement ttet be had It at 

test On tavsstlfstlim *■- 


deadly set gun of the sawed off shotgun type 


Invent Ion proud to lie n device utlai liable to-tel«i*lion*H 
which wiailil Jlio.h lit* rmlor hook up and down 
lapldlv In cuse am window or door lock were disturbed 
In the- night thus Hushing to thp central operator the 
message that a Imighir wus on the premises All the 
hcllu girl had to do was to summon the police Was 
this not slmplhltv and effectiveness to the point of 
purest beaut* • It whs — until the alarm man asked his 
friend what would happen If u burglar eut the wires 

Another and more dramatic Incident of thla sort 
happened to the sime offlclnl A veri earnest young 
man came In with a burglar alarm device of whleli 
the central Instninont was a series eif glass tubes, 
almost filled with liquid In which Honied n cork trans- 
tl\< U In a copper wire Lie* trie ul <smt itts were placed 
at the top and bottom of eaeli tube If the tulies or 
any one of tin m were broken tin liquid ran out and 
the cotk fell t* Ihe bottom iimipletlng the circuit hy 
means of Its lilt if nipper win and off went the alirni 
If on the otlie t hand the plan look tire the heat of 
the ns lit w* ulil Midi* lentil c\| ntnl the liquid to raise 
the * in k to the t* p e f tile tuts* again closing the * Ircutt 
and giving the alarm 

list see said the inung nwn I le certainly got It 
Their S no wav to Is at It Is lla ret 

He stun <1 at the alarm esmi|Hin\ s officer with de- 
tlnnev In his eve 

Not unless mu eut the wlte slid the othei 

The Inventni stiffened like It laun stmt rose out of 
his clltir stnesl upilglit for n laiHiient and then col 
lHiiseel In u elead faint IV Iasi li* hud here revived he 
trek his Imrethn tisseel It rentrenituouslv Into his 
Rate lie I und went awuy without n word Zeul had 
betraied him 

I have spoken above of Ihe |s-rslstint use- of exphi 
sires in burglar catching devices TIh- farmers gun 
In Ihe hen coop Is us Indlcatcil fur ft* in obsolete hut 
Inventors hnve lutelv licre offering through the regular 
market a spe* tally designed mechanism for the- shooting 
down of no* tumid Invaders Tills ereslHts of n simple 
mounting to lie screwed to t desk table window seat 
nr shelf To tills Is nttucliisl u short shotgun Imrrel of 
elglit <ir ten Indies In lregtli designed to receive an 
ordlnnrv 1J gage shell Behind the barrel Is a spring 
trlggir arrungt mret whleli Is to he nttuilu.il to it win 
strete tied uenses the nsmi mil fastened either to a desir 
or window or to the opposite wall the wire lining 
drawn luut The* bnirel of the gun is then aimed along 
the wire If iimom In opening a dm r or window 
pulls on It luting the night or If nn Intruder stumbles 
ugiilnst the win* In the dark he Is dlreellv In the line 

* f lire nnd oeituln to reee Ive the cluiige * f shot *tuch 
t meehinisin Is effiitlvp of course only when the 
lull glut l« Ignomnt of Its press nc< Its deidlv nature 
will liiolmllv | * iKunde* mnnv against It 

s* t guns leave mvirihthNS phived a druiuullc part 
In the stories *f nunv nn American emumunltv as 
witness the him *1 ( limbs Adams of < luster, Ver 
mont A nunils-r <f veurs ago this quid little esmi 
nmnttv suffi real ft' m whnt the reporters 1* \e to call an 

* phi* ml* of hurglories Shops fnotnihs private houses 
and ivre stables wtre entered nt night and even thing 
wus stolen from n hen cr hag of feed to half a 
men hunts stock of clothing Th lnenl police anil the 
Irate dtl/ens tried even manner f dodge but caught 
no one of Importance When spcdul vigils wen being 
kept or definite plans operutid for the apprelit nslra of 
the burglars no plaees wete robbed But as *»« as 
the vlgtlsme wits relived and the town began to make 

up Its mind that the robliers had passed on to some 

other communllv— well, tliere were fresh burglaries* It 
seemed that some one in the deepest ronfldinre of the 
local ciflblHls must be directing the criminals 

One of the chief figures In the town s fight against 
Its plague of Intrusions was this man, Adams He wav 
head of the hoard of eduratlem supervisor * f the puhll* 
llbran ex legislator a bookish end studl am man in 

old resident descended from busily distinguished an 

cestors and prosperous If not wenlthv lie supplied the 
local vigilantes with more Ingenlms plana tor thief 
catching than nnvnhe else In Ih* town but tbe actual 
( Continued on /ope 80) 
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Building the World’s Largest Monolith 

A Word Regarding the Far-Reaching Significance of Wilson Dam to Navigation and Industry 

By Lttteli McClung 


|Hfa MOST significant effort In construction 
undertaken by the Government since build 
Inc the Panama ( anal in the monolithic 
fHRhlonlnt, of Wltae I him across the 
Tcnnewtee River hi the foot of Muscle 
slmahi In n rtbwist Alabama Under 
dlreitiin f War Depart mint engineers forces of men 
niani of wbmu are trained In dam building an pushing 
the work night and (lay on this tlie lurgest concrete 
form In the world Wilts n 1 >um will be not only the 
most massive stractun of lls kind but It will be the 
greatest llvdro-electrli. Installation let ariileved 
The photographs reproduced herewith are the first 
allowing the pngremt of the (.Internment a iftnrt At 
pnseot work Im In die main divisions 1 Irsl there 
are the loik chnmliera for navigation over the dnm at 
the north end Inst beyond these rises the short non 
overflow section Across the two channels of the river 
and the Island between them extends the main spill 
wt) division At the south end against high banks 
stands the half finished powerhouse on which construc- 
tion is rapidly gulng forwatd Then driven Into the 
south banks for a quarter of a mile will be the high 
core wall 

The two locks ahmg the north aide will have a lift 
of 40 feet 0 Inches each These lexica like all the other 
equipment in Wilson Ihtm will he electrically operated 
liv curreni from the ge 


their massiveness max 
he gained from the fnct 
thut the lock gatis will 
weigh I IV to tons and 
each of tlie 63 crest 
gates will weigh 31 tons 
Orders will soon he 
pluced with large manu 
fnetureis for some of 
this machinery fir 
whUh a ngiess recently 

appropriated IIOOOO 000 

This inst Is In addition 
to that for turbines 
generators and math of 
the other electrical 
equipment When mm 
pleted WllBon Itam will 
be WO fret ling 101 


blasted oat 16 feet 
channel the concrete 
•toed making them Virtually monolithic with tbs 
natural rock 


Throughout the length of the dam a tunnel la being height for work to continue 

constructed through the foundations dose to the river- high water period of — 1 

bed Prom this tunnel fMnrh holes are drilled far 
down into the limestone beneath 1 here Is one of tbass 
every 23 feet from hank to bonk of the river If up- 
ward pressure oours from ' " 


. . . itlrely diverting 

the south channel during low water, that ths dam s 
foundations can here be blasted out and Concrete pour 
lng will raise this section of the structure to sofodent 


A bascule bridge spanning the locks at the north sod, 
will join a com rate arch bridge over the main structure 
and for the power house These bridge* will have a 
boulevard surface and will carry double tracka for 


s relief valves, taking 4ip the water and releasing It electric can The boulevard will be 


through pipes Into the river below And through them 
concrete will be shot down end driven under air pcee- 
■ure into any crevlcee through the rock, thus per- 


son ie of the most Interesting work Is that on the 
great powerhouse that will be 1184 feet long The day 
the accompanying photographs were taken, workmen 
were burn tearing ont the forme and revealing the out- 
lets of the find penstock* The volumes of water that 
will surge through these penstock* to the turbines may 
be envisioned win* one realises that each penstock is 
12 feet 4 Imhes wide and 18 feet 10 Inches high There 
will be 04 of these— three to each turbine— and they 
will have a caimdty of 82£00 cubic feet of water per 
second 

four of (he 18 tnrblneg wilt have a generating ca 


tins and will lift Its 
snperxtmi ture nearlv 
123 feet above the river 
bed To bring Into ex 
1st once such a monolith 
In a riror where the 



national highways— the Jackson Highway, from Chi- 
cago to New Orleans the Lee Highway from the 
Eastern Seaboard to the Pad lie Coast and the Scenic 
Highway, from Jacksonville, Florida to Seattle, Wash- 
ington 

Here and there the removal of the wood forms Indi- 
cates ths striking beauty and perfect uniformity of the 
work When finished, Wilson Pom will be one of the 
moot beautiful structures in America Owing to foe 
depth of the power pool, ths waters flowing over the 
crest will be dear A magnificent system of lighting 
will be Installed and the boulevard will be swept with 
evenly distributed rajs from reflectora sunken along 
the parapet In the river below the dam especially 
built searchlights will be anchored. These fonsxvf 
Illumination will flood with brilliance the sheet waters 
flowing over crest and 


the turbines The Idea 
back of this spectacular 
Illumination is that the 

dnm, being n link to 
three highway* across 
the United States will 
be visited annually by 


360000 cubli feet a sound all phases of the work must 
be Rvnchronlaed— drilling blasting and excavating 
bringing In materials for making concrete building 


parity of 36000 horsepower each The other 14 V1U 
develop 86,000 horsepower en«h The total maximum 
Installation will be for 824000 horsepower And this 


and the final pouring To consolidate these factors In 
a continuous manner requires 27 miles of railroad two 
do sen lioats and targes a number of electrical cranes 
scores of rock drills three huge crushing and mixing 
plants 80 locomotives and more than 200 ran and 


The effort Is truly gigantic and tn i 
speitui tilur both as to engineering 
This mar be realised when one considers tha 
Pain will contain almost three times as ninth 
as the Roosevelt Pam In Artrooa and that It will be 
81000 ruble yards larger then the Assouan Dam In 
Egypt— at present foe gtent among the world e river 
barriers. 

There are few precedents to guide the various phases 
of the work for the reason that this Is foe most massive 
dam aver undertaken and hecause It la being buUt In 
a limestone country where Assures may oocur In the 
rock strata While the general principles of gravity- 
dam construction are well known Wlkac Pain, like 
the Panama Oanal is a problem unto Itself and In an 


will be supplemented by the 100000 horsepower steam 
plant built by tha Government that stands cn the 
banks of the river a mile below the dam 

A line problem tn engineering end construction is 
presented tn cementing the powerhouse forever Into the 
limestone Nutts by moans at a great core wall 1000 fret 
long This core wall will be as high as foe dam Itself 
seven feet thick at the base and win taper to five foot 
at the top This Immense, invisible water barrier, deep 
down tn the rock under the earth will tor sll time pre- 
vent any poos ' ' 
of foe dntt 

Before Wilson Pam Is finished nl 
of earth and stone will bars been ei 


In the coming great' 
effort to make our swift 
er Inland waters navi 
gable Wilson Pam la 
moat significant In 
dustrtal America la just 
‘ i catch a 


r foe streams. Low -banked, 

slow moving rivers like 
the lower reaches of tbs 
Ohio and Mississippi do not cany boats and barges up 
Into tbs heart of mineral resources Dut their high 
tributaries end the other swift flowing streams have 
cut their channels through the great Iron and coal meas- 
ures of foe Appalachians. There are a number of such 


As to navigation— to sav nothing of power— Wilson 
Pom marks a definite change of policy after a century 
of opaa-cbannel work, with canola, on our swifter 


* eleetricmOy operatei 


The tint nstersl enemy to be check mated is npward 
pressure— foe upward thrust of any water that may 
seep under the foundations At foe start, of eon res, 
the riverbed was exhaust! velvjested by diamond drill- 
ing and hydraulic ~" 


J Barden, of foe UfoM State* Army, end . _ 

Government engineers associated with fctan. Thera WUU tn th* first eomprabenatve System at ri 
- fo pfoject Is owplMed WMBrW e " ‘ 

r l pn«sib£ foetxM* ttts ' of tW lergee tributaries shindy ora u 

Is ts have ft flsiajbefi dwttepmen* by mesas of tfoy W# firip, ttd Oow 

■«!«! r 
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dost on thla will be returned to the 

corporation* that lea*e and uae the 
power. Tbeaa staggering expendl- 
tarea wlU sot coma oat of the pocket* 
of the people. They will be far more 
than returned. They win be multi 
piled by the vast wealth they amelt 
from the mineral* by hydra-power 
through the electric furnace. And 
theae dame will literally make navi- 
gation a perpetual by-product of 
hydropower. The slgnlflcsnce of thla 
la almoat beyond preaant-day Tlaton 

The lower atretcbea of the devel- 
oponnt In the Tameseee Banin are 
fully under way Between the foot 
of Muacle Shoal* and Chattanooga 
then will be 11 concrete dams, with 
lock*— throe of them power dam*. 

The largest of these, Wilson Dam. la 
more than half finished. Fifteen mtlee 
above— at the termination of the 
power-and-navlgatlon pool— will be 
another power generator which will 
be 40 foot high. It* pool will be 00 
mile* long. 

The next five dam* will be for 
navigation alone and will range In 
height from eight to eleven feet 
Work Is In progress on one of them The Brat af fifty-fear pent 
and the aurrey for another has been huge tarbin 

made. Then, 83 miles below Chatta 

nooga, la the Hale’s Bar power diun that has been In pul our 1* 
operation for several year*. forced u)x> 

In the manufacturing field Wilson Dam Is highly iwge* of r 



everything about us la standardised 
on a basis, chiefly the duodecimal, 
that sets the else, weight and volume 
of things that we use for more often 
than we realise. It Is the transition 
from tlie a) stem of machine tools 
which are set to produce these things, 
many of which cannot be set other- 
wise without rebuilding that bulks 
large In the mind of the engineering 
world But tliese arguments the hook 
under Ulsrusslon claims to have re- 
futed It states that many American 
manufacturers ure using the metric 
sj stent of meuKureuM-nts today for the 
production of export urtlcles They 
have slated In some eases that the 
necessary change In standards whs 
effected without anno) once and tlint 
the use of tlie metric system has so 
greatly reduced certain costs as to 
more thnn pay for Itself But In the 
last analysis the decision of whether 
the H)sttm should lie used will de- 
pend so the feelings of the individual, 
and IIhsh> have not yet been worked 
around to the point where the average 
American or Kngllsliman Is willing 
to make the break. 


His first ef fifty-fear penstocks— throe to each ef the eighteen turbines. One of the the world, yet the world does not 
huge turbine sests Is shown in wood forms st the right un > It It Is a tongue made up out of 

whole cloth, no a basis of usabllit) 

at has been In put our hacks up and resist ihnnges until they are With a knowledge of It the world would become one 

forced upon us. This bonk contains over five hundred nation, for language Is a harrier that begets many wls- 

Dam Is highly imge* of reasons, both argumentative and testimonial, understandings between iwoples who have no way to 


est and moat diversified mineral regions In the world, seem 
Fifty miles directly north are the second largest phos- order 
phats rock deposits In America. Within less than 100 ration 
miles south ore the Warrior cool fields— the most ex- nnd w 


a) of the rich- favoring the adoption of this system, hut It would 


tensive and productive In the entire South Both north two after It had been adopted. ' 


and south and northeast up the river are brown hema- 
tite one beyond present computation. There Is virtually 
limitless material on which to use the river’s power 


to rend beyond the opening chnpter in completely If Bo, or any other of the several machlne- 

hos- order to become convinced that the arguments are made tongues, conld be “|>ut over” In a day, if we 
100 rational, and that the metric system is a sound one could all go to lied sajlng “Good Night," or “TV® Solr," 

•x- and would be a most desirable thing— a generation or or whatever good night Is In Swahili , and wake up 

‘ 1 been adopted. ' saying "Good Morning" in Hi>— and go on talking It 

l to be done Is not so much to convince the rest of our Uvea just as wo formerly apoko our own 

on of Its desirability on theoretical tongue, this would warn be a latter world to live In 

lat he should contribute hU share to Or If we could all by (sane magic be made to talk 


What remains to be done Is not so much to convli 
the average man of its desirability on theoretic 
grounds, but that he should contribute hU share 


, incidentally, the making tlie change. This the book attempts to do, and something like tills— “El ye 


greatest system of electric furnaces In the world la seems to accomplish with conviction. It points oul 

ready for operation In the huge almltrates plant Just what seems unite possible, namely, that after two oi 

below Wilson Dam, a description of whose processes three weeks of attention to the metric system as II 

appended In the May issue of this journal. would touch us in oar dally Uvea, we should have t 


riceler al klwap ov temeler ap ansi ru" , or If when 
we ml so our train we could make sounds like this, “Ut 
ab* liogem ut muyab el klbeger odj at tecor fa* ov ade 
ragapars in at boba ov kecnb, anitt awlk nl hab ad klheg 


riven; These streams, the contours 
Indicate, can be converted Into stor- 
age basins by the building on them 
of very high, but cnlta narrow, cost- 
crate dama. 

The next Oongrtss win make final 
d! spool tloo ef the Muscle Bhoals proj- 
ect and properties, and perhapo 
quickly. While many Ideas bate been 
sugge ste d and advanced, the only 
definite plan actually before Cbngraee 
Is that of Mr Ford. It include* re- 
turning to the Government, with In- 
terest, all the coat of Wilson Dan and 
the second great power dam 18 miles 
east l paying the Government »C,000,- 

000 rash In addition and taking over 
the phots and properties, and agree- 
ing to manufacture complete fortlk 
tear* and aalltng them to the formers 
at net mot* than 8 par cent above Hie 
coat of manufacture. 

M«tHe StanfcriKmtkm 

TF we are to believe tbs very logical 

1 trcmmmta of the World Metric 
lltaadardlaBtkm Council a* expressed 
th a rather vohuntoooe week entitled 
"Werid Metric Steadardtaatkn," 
there exists no good reason at aB why 
the-aastec^teritram system has not 


The variation between the primary and secondary good command of It and Its ariiitrary values. How- udse In boba ov ro"— If we could utter these noble 

power of Wilson Dam cannot now be determined. It ever, the greatest obstacle to overcome is not mental accents, how much sweeter life would he I 

depends upon whether or not storage daraa are built to or temperamental, but la Inherent In Inanimate and But folks won't. They, Including ourselves, prefer 
conserve tbs flood waters of winter for power uses dur- tangible things— the things thst go to mako up our to “walk In the ancient ways," as per Confucius, 

tag tbs summer It Is stated that If the Government ordered and mechanically dominated llvea toduv such The fact la, another “Bo” Is being built now We 

lenses the project to Mr Henry Ford, he will build as parts of motor cars nnd the uniform length of a speak It The world Is turning more and more to It as 

Immense storage basins on two tributaries of the roll of butter We live In s mechanical age when s language of business and commerce • English 

Tennessee — the Clinch and Powell Man has been developing a few 

hundreds of different tongues since 
a few hundred thousands of years. It 
has ulwnys be«i a diverging move- 
ment, the tongues have always dif- 
ferentiated. But the age of machln 
err with rapid, easy travel, has 
mixed the worlds people The age 
of printing and electricity has already 
mixed our languages. Id a real sense 
this process has been going on but a 
century, yet already there Is a strong 
converging force In the world's 
speech. It Is coming down before 
long, comparatively speaking, to one 
tongue That tongue will hardly he 
exartly English, or French— or any 
other Rather will It be a mixture 
Already there Is a vast Infiltration of 
words between the lending European 
languages , and this process Is bound 
to occur even more extensively in the 
future A “struggle for existence” Is 
going on between words, nml the 
"fittest will survive” Nobody will 
I rnve expended any conscious gray 
matter over It or If they do it will 
have been aa vain a thing as the ef- 
forts of eertata people to guide the 
course of st)lcs In feminine wear 
along a rational, predetermined 
cotfrse There will be a “universal 
langnnge," not so perfect, not so 



tas5>Mi nratta on d Great Britain, ex- l a 1 1 E 555 a " . ■ . a? ■ wngimpv not so penen, 

<Mtt that Our rnrV qmHty of bn- The Wtlsen Du piwsthskte sad the gnat cofenUm from the tenth beak, with spillway mathematically nsistrnrted 
awn Mtnre Whtefc eantU VI til to Mitts* la the distance Hof lf wl11 not be Ro 
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The Federal Farms Where Problems of Vital Import to American Agriculture Are Investigated 
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retmrmr which tbe sweet i«itatr and trucking InduMrle* phoruwdepleted soil*. Till* la owe of the greatest 

l **®* MW re*lUed from the Arlington Farm expert- fertiliser discoveries of tlie modern era a* It eUmlnatea 

DH,r8 ttl,n r ®P* i<1 tlm Government for It* the previous transportation problem* which war* uao- 

ertabUshment and imiintenanci dated with the shipment of plio*|ihom* In the ground 

From 800 to 700 varieties of apple trees, 800 varieties rock form Iona distance* from tbe mines to the field*, 

of grape* and 400 varieties of peaches Hre now being Tim Investigation* of the Bureau of Plant Industry 
tested oat. The vegetable trial grounds frequently which led to the definite c<m< tuition* that plant growth 

contain as many a* 1200 different varieties while the I* dependent almost exilusively <>n iho length of day- 

sweet potato plot* not uncommonly are planted to 100 light to which It I* exi>o*ed were also performed at 

different kind* of yam*. The place 1* *o laid out tliat Arlington Farm These Investigation* have been pro- 

all the building* are heated from * central plant while elulmcd by plant luithnlnglsta to be the uawt Important 

a huge water supply is piped t<! ill parts of the grounds, dlis-ovi ries ever made by the Dctiartinent of Agriculture 

Jnst to Illustrate how Important It Is that tlm truck Parle Unto g fanning scientists are constantly on tlie 
fanner use only specially selected seed of tlm best hunt for new cereals, forages and grasses* adapted to 

varieties, the experience* of a Maryland trucking region the soils and climatic conditions In this country As 





Xftovdsr that the dairy sgtparta soay be la Intimate 
W* With cMUMtcia) dairy pfsjeets, Unde Bom acts 
as wperririag axpert foe th* Grove CHty, Pm, creamery, 
which makes aB its products sad operates Its factory 
MaordiM to methods recommended by the govern meat. 
Tttsfiermtrt of trying out under commercial condition*, 
I ha amthods dotted fit the laboratory 
fit addition to tho BoltsvtUo Dairy Farm, tbe Federal 
Dairy Dlylstos ate operate IS other cooperative dairy 
f*vms which rang* from fiOO to 1000 acres In slae and 
wMch *r* located *U ovsr the dairying country Arling- 
ton Farra-tb* OOOwcra crop and fruit proving grounds 
U tbO national government— abuts the Potomac River 
and «t one tun# mu a part of the Park Cuatla Estate 
owned by Oeorgs Washington. Just as Beltsville is 



«a* tafksstsr «h* met b 



St prwsnt a 

»t sad dark on ptant growth 

n the United States Goverumwifs KxperiawmUl Farms In Virginia 


MpM prarilcaBy all kinds of plants known to 
sHoncVr both ht this country and abroad. 
ThOtartn conaUts of two typos of soil— a heavy clay 
typical of tho Coastal Plato* region from 
W«£tkgten t» Qonqdn sod mi sUarisl noil typical of 

SS 

iteumtoo, othi 

American 

„.tmt tested -cert »t on* tlmo or snother 
'StHWt The Fsnn li replst* In Worsg* ssd 
JjdgtM WtageendltloM in cotd more** or 
,*r**re d**rafwl in fket. tho flundnl 



are Illuminative. A storekeeper In this arm sold large 
amount* of tomato seed to the nrighluring farmer*, 
accepting I be word of tbe wholesaler from whom he 
purchased the seed thut It w»» of good quality and 
adapted to ns* hi the locality The tomntues were 
destined for ose In the local cwrnerj When the plants 
began to ripen It was evident that all the tonmtoe* 
were yellow Instead of red and pnirtt rally valueless so 
far a* canning operation* were concerned Hence due 
to the unreliable seed supply tBe chief cash crop of the 
entire locality was ruined at a lime when red tomatoes 
of similar si Wand excellence were selling for $60 a ton 
aderal central prevent* such catastrophes. 

The Bureau Of Sell* as n result of It* experiments at 
Arttagton Firm ha* recently devised a blast-furnace 
method of extracting phosphoric arid from phosphate 
rock so that tbe product can be bottled end sold com- 
mortally to firmer* for the t.mlcklng of tbelr phos- 


n result lliev are running ulals every growing season 
of hundn ds of rrtqw of overseas origin Through 
tests »f this description miplcr gras* sudan grass, 
earth grass, Hliode* gram velvet beans, feterita, hegnri, 
cow pea* and over 1000 different varieties of soy beans 
hnve been Introduced In addition, experimental work 
Is perpetually In progress In Improving tlie tvpin of tlie 
cro)ia now In general use Tlie Oovemment experts are 
always busy with the colossal task of finding new cnqis 
which are better adapted than those nlremlj In use for 
culture In certain section* of the country In this way 
they Introduced alfalfa to the western suites, sorghum* 
to the Southwest and the velvet lieun to llu flnlf Coast 
states. Despite thut the general opinion among Iny- 
lwn Is In the effect that all the \uluable farm crops 
worth working with have nlnudv been discovered there 
are tboanuids nr plants of iswslhle utility as producers 
of forage which as jet Imve never been studied 
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Our Point of View 


An Editorial Grievance 

9YCHICJ research Involves two major ques- 
tion*. The flrxt I* do the pbenoromu of 
tm-dlunmhlp on nr in good faith, without 
frund or trlckerj cm the part of the medium? 
The Herand arises only ufler an affirmative answer la 
given to the Unit, granted that they do ao occur, what 
la their cauxe and modus operand! I 
There la no ground Air predicting, a priori, that the 
average mortal would cunfuoo these questions, and be 
unable to dlHcuaa the one without dragging In the other 
There la no ground for predic ting that, of the numerous 
answers which might be suggested to the second ques- 
tion, any particular one would occupy such a large 
place In the public m lad as to stand for the whole sub- 
ject matter of |»)i hie research. Yet both these things 
have liappened, and herein Is our grievance alluded to 
above, With both the written anil the spoken word, 
we hare, after persistent effort, signally failed to Im- 
press upon our audience 

First, thnt one can deal with the occurrence of psychic 
phenomena without at all attacking their cause 

Second, thnt one can deal with their occurrence, and 
even come to a oomlindun that they do occur, without 
giving any consideration to the question of Individual 
survival of death, and without saying anything that In 
the least degree Involves this question. 

Third, and more specifically, that our own psychic 
Investigation lum not ao far had anything to do with 
spirits, spooks, ghosts, or whatever you wish to call 
them , and that It Is entirely possible for us to push It 
to conclusion without Its over coming to have anything 
to do with spirits, with spiritism, nr with the hypothesis 
of spirit survival and communication 
As an alternative to the belief tlmt the world Is in 
an Incredibly Illogical mood, we have examined our 
own utterances on these points. They seem quite un- 
ambiguous— clear mough, beyond all doubt, to dispose 
of the thought that the rest of tho world Is sane, while 
we are nnnble to put a simple thought In Intelligible 
words. Yet with negligible exceptions, the world goes 
right on linking us with the spirits, assuming merrily 
and whole-heartedly that our tailing will necessarily 
be an endorsement or a repudiation of tho spirits, thnt 
It Is the spirits and nothing else that we are Investi- 
gating. 

Nor Is this all We believe we have made It suf- 
ficiently clear that the Invasion of Hu rope an psychic 
centers by one of our staff has no direct connection 
with onr formal Investigation here. This member of 
our staff has, wo believe, made It singularly clear that, 
while It Is quite Impossible for him to attend seances 
of such varied character and ao rich In Incident with- 
out bringing away some very definite Impressions as to 
the proha bl titles of the fraudulent production of what 
he has seen, these remain Impressions of the probabili- 
ties und nothing more Tet he has been widely mis- 
represented as on* who has stolen his Committee’s 
functions, who has demonstrated himself to be a cred- 
ulous simpleton, and who has stated that what be saw 
convinced him of the rentlty of the phenomena 
Again we have rejieatedly pointed out that a fair- 
minded Investigator may form no prejudgment, and 
have repeatedly set down the necessity for not leaning 
toward or against the phenomena. And the world goes 
right on honoring the one-half of this warning la the 
observance and the other half In the breech — tnststtng 
that the Investigator must not ndmlt In advance that 
maybe the phenomena occur, tint granting him the 
privilege of Insisting us vehemently as be pleases that 
they cannot and do not occur Worse It goes right on 
assuming that this is what we mean, and castigating 
ns when we depart from this standard 
Of coursa the ritaon for all this Is that in the psychic 
field as in no other, most of ns have onr own violent 
preconceived opinions. An y statement read or beard 
offers two alternatives t o twist It into agreement with 
them opinions, or to twist It Into dlmgreement and 
reject It We should be vastly pleased if the world 



would overcome Its tendency to prejudge this subject 
Fulling this, we should be almost as well pleased If 
everybody would believe that, on this subject as on 
others, we speak after due thought for the form of our 
utterance, and mean exactly what we say Much mis- 
understanding would be avoided if this could be done, 
for we cannot possibly correct every published misstate- 
ment of onr attitude, even if we could be sore that all 
such come to oqr attention. 

Making Airplane Travel Safe 

jOBBIHH DIHAHTKK on the Paris- London Airplane 
Hfl Ml 8 * rvlc *' when a machine burst into flames 
[■■j and fell, carrying six people to their death 
■HH at Monsures, France, was a tragedy which Is 
certain to emphasise In the minds of the public the 
danger of airplane travel. Nevertheless, we should 
guard against giving an exaggerated importance to 
tills event by hearing In mind the many millions of 
mile* that have been flown without any fatalities. We 
must keep our sense of proportion and consider the 
wonderful record of our aerial postal service and the 
fact that commercial service has to its credit the fact 
that one American company In 1032 made over 2000 
flight* and curried over 0000 passengers without an 
accident, and that the Ilrttteh service had a record 
for the same ysar of QUO, 000 miles flown without a fatal 
accident Also, It will help os to a true judgment of 
the safety of airplane travel, If we bear In mind 
that, even today. It la a comparatively new art and 
that some of Its major problems have yet to be solved. 
They will be solved and travel by sir will become as 
safe as travel by train or ship. Statistics of travel 
show that the railroad train Is so secure that a passen- 
ger runs less risk of accident than he does on the 
streets of any great city Yet, we must not forget 
that the toll of Injury and death in tba days of early 
railroad development was both large and continuous. 
Ralls would break, the track would spread, broken 
wheels and broken axles were common, bridge* col- 
lapsed, and the frequent collisions took a frightful 
toll of human life 

Again, Just at the time when the steamship com- 
panies were publishing perfectly correct statistics to 
show that the risk of travel by sea to the Individual 
passenger had been reduced almost to aero, there came, 
like a bolt out of the blue, news of the sinking of the 
world's latest and largest steamship with the ions of 
some 1000 Uvea. Yet, large as waa the death toll, when 
It came to be appUed to the general average, the rthk 
to the Individual was raised but very slightly 

But after all Is said and done. It cannot be denied 
that the problem before the builder Is to make the 
airplane ao rafts that the passenger will take bis srat 
In a commercial machine with something of that same 
confidence with which he starts upon a trip hy rail or 
steamship. The growing tendency to use all metal con- 
struction augurs well for safe travel to the future. 
Fire communicating from the engine to the gasoline 
tank la a terrible danger, but It becomes greatly inten- 
sified If the fire takes bold of the combustible material 
of a wood and fabric machine. Hence wa look for all- 
metal to ba recognised as the rine quo »os of commer- 
cial airship construction Tbs poastht llty' of a back- 
fire from the engine will always be present with the 
current type of engine; but something surely can be done 
to prevent the dame from comm onlca ring with the gas 
tank ; and It should ba pomdble to mount the gas tank, 
so that hy the pull of a ktTae It could be dropped dear 
of the machine as freely as an airman drops a bomb. 

The Flurry Over Naval Gun Elevation 


mounting of naval guns from the days of Nelson to 
those of the great war, and wa tears that, with the 
exception of the “Hood," the maximum elevation of 
the guns on the existing battleships wan determined 
before 1014, and that an not a single ship has It been 
changed since then. 

The interest in the subject of extreme range is due 
to the introduction of airplane spotting, Before 1014, 
ten to twelve thousand yards was considered to be the 
extreme range at which engagements would take pines. 
Spotting, or observing the full of the shots, was done 
from the fire-control platform st the top of the mast, 
and beyond those ranges It became increasingly dif- 
ficult to spot with serviceable accuracy. Hence the 
an of the airplane, which enables the spotter, looking 
down from his lofty elevation, to note the fail of the 
■hots and estimate, with accuracy, bow tor they are 
over or short of the target, oven when tba target la 
hull down and Invisible from the firing ship. 

Personally we do not believe that In actual battle a 
judicious Admiral will wish to fire away much of his 
limited amount of ammunition at ranges, where, even 
with the assistance of airplane spotting, the chance of 
landing on tba enemy will ba small, and sorely out of 
proportion to the amount of ammunition expended. 

Let us consider the routine of airplane spotting, say 
at a range of 80,000 yards, and see what Interval of 
time there is between the fall of one salvo and that of 
the next, as corrected by the spotter After seeing the 
splash, a second or two la consumed by the aviator Jn 
determining its position to reference to the target: it 
tskra additional second* to wireless this “spot” to tha 
ship; a tow more seconds to receive the message, Than, 
to the central station, tha corrections must ba applied, 
the change In elevation to gnus determined, and this 
change applied to the sights, before another salvo la 
let go. tat us suppose that rixty seconds kre consumed 
to all these operations. A salvo at MMM0 yards range 
will take about sixty two seconds to reach the target , 
so that between tha time when tha enemy ebip perceives 
the toll of ana salvo and notes the arrival of the next 
and corrected salvo, there will be an Interval of two 
minutes end possibly mors. If he change# his course as 
much as four points, or 40 degrees, as the German 
battleships did frequently to the battle of Jutland, and 
if hie speed la 20 knots, he will have moved his ships 
some 2800 feet to tba right or left of Wa course before 
the arrival of the corrected salvo, calculated upon the 
assumption that he will maintain his original cows*. 

Upon there considerations we tome onr belief that the 
distance at which actions can be fought win be deter- 
mined by the speed of the slowest ship and the range 
of the lightest guns, and not by the maximum range 
of Individual ships. Beatty had a maximum range, 
os shows by pint table, of nearly 24,000 yards, and, 
although he had the speed-gage of the enemy, he pre- 
ferred to open tba fight at 18,000 to 18,000 yards. 

A Notable Venture in Education 
IDBSPRBAD attention Is being drawn to a 
system of education, which has been launched 
by Mr Arthur a Morgan, Proatdret <* 
Antioch College, whom the readers of tba 
8cmmnc Atmos* win roeogalas as the author of 
’tha mtecwsfnl floodccntreS schema, known as the Miami 
Conservancy Project to Ohio. In the oouree of bis 
twenty rears' e rp t rire es as a hydremic engtoeer, Mb. 
Morgan has had to his employ some 9000 graduates of 
UMnl colleges and technical schools, and a ctcre an- 
•We of the feltera of many of there young mre to 
make food to the extent to which their edumtfcm and * 
natural capabilities gave promise, led him to Tirade 'a 



BHfflOM who read the article by onr naval cor- broad teody of the sdWeatkxial probtam, This results* 
■I wm respondent to London, giving the toots as to to what has earn to bt kaown ag the Antteeh Plan, 
■■ the deration of British cuss, will najtoa which On Charts* W mot hy called *tbn mom to- 
laNH bow purely arttfldsl and thoroughly tasked- . ferreting sntarprtre to sdficartqg’ taw gate* on fe oar 
tag was the meant exc it eme nt on this subject to onr osuntry." , 

dally press. It was tmtaad a rentable “tempest to n F imto u mli B T, ttoreta— t feat has here carried 
teapot" Mr Bywater traces the te rs tepra e nt of the en 'at AsKfeek CMtege tor the ghsf tore yens to the " 
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Our Point of View 


■tMt and moat amMtloui at those scheme* of education 
vhlch combine with the collete course a certain amount 
if practical outside work tn the held, the factory, or 
J* office. But It differs from alljt* piedeceaaora In 
fie fact that whereat, hitherto, the outside work baa 
men retarded aa acc e ssory or supplemental to the dam- 
■oom, In the Antioch eyetem It le given a poaltlon of 
Nina) Importance, and the time of the student is divided 
equally between the two. Thus, study at the college 
ind work In factory or office take place in five-week 
periods; each Job being held by a pair of students, who 
ilternste between the study and the shop In five- week 


The fundamental aim la to secure a weil-proixirtloned 
mining, which shall include the development of all 
he qualities which make for a well-rounded personality, 
a liberal culture, and a useful knowledge of the condi- 
tions In industrial, commercial, or professional work a- 
lay Ilf's. With such an equipment, the Antioch student 
Aould fall more quickly Into his stride than the young 
man who an leaving college must adjust himself aa 
beet be may, to the untried ways of life in the outside 
world. 

Wa art all familiar with the age-long controversy as 
to the respective valuoa — the values expressed In efll 
eltecy — of the "college-bred" and the “self-made" man 
Antioch alms to send Its graduates out Into tlie world, 
equipped with the culture and mental training of the 
one and the practical knowledge of men and methods 
»f the other Obviously, to secure this dual training 
requires a longer college course than the usual four 
years, and the courae at Antioch calls for forty live 
weeks of study and work during each of six successive 
years. 

An Incidental but lnqiortant advantage Is the fact 
that the students become practically self-supporting, 
the usually haphaaard process of “work big one’s way 
through college" being changed Into a systematic part 
of education. The more Important object, line ever. Is 
the development through BdMmposed discipline. In 
real situations, of those qualities which are conspicuous 
In the “self-made man, qualities such as courage, 
Initiative, the sense of responsibility, and tho khlllty 
to measure one’s powers. * 

And so It comes that the student has six yearly 
opportunities to determine, by actual experience, the 
calling to r which lie la beat fitted 

It Is scarcely possible to overstress the Importance of 
that hour when a young college graduate, standing 
on the threshold of Ilfs, has to choose a career To 
him the field la all untried, and, except In the case 
of specialised schools and colleges, or of those who 
take special courses, the choice Is made an no more 
rational ground than that of the child’s “I want to 
be" an engineer, lawyer or merchant. If the choice 
should happen to be suitable to his character and 
capabilities well and good. But If not, one of two 
things will happen the young man of courage and 
resoarcefulness will “circulate around” until he finds 
the work that falls In with his training and capaci- 
ties, or If, because of an Inherent timidity, he Is lacking 
In Initiative, he will go to swell that great army of 
employes In whom a distaste for their work has stifled 
all active ambition. 

the Antioch scheme alma to prevent the occurrence 
of such tragic failures by launching the graduate upon 
d ca refaHy-choaen career, enriched with a liberal edu- 
cation, and equipped with several years of practical 
asporianca. 


Progress in Rdtlroad Electrification 


IS APPLICATION of electric traction to the 
railroads of the United States le proceeding 
quite cJoedy along the llnee which were pre- 
dicted fifteen or twenty year* ago At that 


tffdd two ambitious schemes of railroad electrification 
bm fceea derided upon after thorough tnvmtlgatlou of 
thegrobh m hy expert committees, namely, the complete 
fflnfitn Miration of the new Grand Central Station, 


New Turk, and of a gone of thirty miles of the New York 
Centrals line between New York und Croton on tho 
Hudson The other project was the electrified I Ion of 
(he New Haven line four track line between New York 
and New Hurt® 

The public was quick le rmllso the grand stale upon 
which this electrification of the steam railroads of the 
country was being commenced, and predictions were 
freely made that, within u decade or so, stenm would 
give way entirely to elet Irlelt) und the steam locomotive 
would tuke Its place In historical museums As usual, 
the Imagination of the public run far ahead of the facta, 
and the electrical engine* rs of the day made haste tn 
explain that, for many m are to come, the ilcctrlfimtlon 
of the railroad systnu of the country would bo confined 
to city terminals, to luuvv suburban itussenger t rutile, 
und to the mountain <1 Melons of the railroads where 
the grades were heavy and where wuler jsiwer wo* 
available 

The history for the puat fifteen years has proved the 
truth of these preillctluns for electrification has been 
applied on a large scab only to dly terminals and 
suburban service find to the heavy grades of mountain 
divisions. The latest deu lopment of this kind is the 
decision of the Virginia Railroad to electrify 131 miles 
of their system lying between Kounnke, Vu, and Mul- 
lens, \V Vu Tills stretch Includes the mountain di- 
vision where the line crosses the Allegheny Mountains, 
und It Includes h lieuvv grade of about 2 jier cent 
over which tho coal must Is* hauled on Its wuy east to 
tidewater The Wcstinghouse Company states tliul this 
Is the largest single railroad electrification contract 
width has ever been placed Tito great advantage of 
electric over steam operallon on such a stretch of line 
Is shown by the fnet that, under existing conditions, 
three Mullett locomotives am required to huul fifiOO-ton 
trains to the enstward, up l|t< 2 per cent grade above 
mentioned, at a tqsvd of aovon miles per hour The 
electric locomotive* will be able to hnnl tralna or six 
thousand tons at fourteen miles per hour up tins same 
grade 

Strength of Metals Under High Temperature 

V IE GREAT advance which has taken place In 
working steHm pressures with its consequent 
rise of tenqicrnlurr renders tlie question of 
the strength of nietala under high tempera 
ture of Increasing Importance t urthermore the gas 
turbine la now seeking admission Into the field of rotary 
prime movers, und the necessarily high working tem- 
peratures of the gits will render still more urgent tho 
problem of providing melul* which can Is? subjected 
to high temperature without a prohibitive loes of 
strength 

We have before ua n dl igram ahowlng the tempera 
ture effect on the tenslh strength of certain metals, 
published In the April Issue of the Jfnrtae Engineer and 
Aor ol lrchllrcl, und compiled from data published hy 
the Directorate of Research of the Air Ministry, which 
throws valuable light uissi this subject Thus we learn 
that there Is generally a rapid fall In strength with 
rise of teuqierature, whhli Is so rapid In bronxos und 
■mints metals, that tin manganese hronso specimen, 
which had a tensile strength of 41 tons at 100 degrees, 
foil to 21 tons at 460 degrees and «Mi tons at 750 de- 
grees, while the electro steil teat piece fell from 28 
tons at TO degrees to 1«H tons at 8!Y) degrees. 

Tlie best results were obtained with a flve-per-eent 
nickel steel, containing 0i005,p<r cent of enrhon which 
dropped from a tensile strength of 40 tons at (SO de- 
grees to 392 Ions at 210 degrees to 35.2 at 880 de- 
grees, and then rose to 30 tons at 570 degrees. Natur- 
ally the behavior of this alloy Is variable oceordlng to 
the percentage of niikt I employed. Above fire per cent 
the efficiency at first deteriorates, but with os high 
s as 85 per pent nickel a tensile strength of 22 tons 
per square Inch was obtained at a temperature be- 
tween POO and 1000 degrees Fahrenheit Tlie highest 
strength at the highest terms* rature wa* 28 tona at 1800 


degreea Fahrenheit this with a nickel chromium steel 
Excellent results won obtained In the Hoyul Air 
Force with tlie exhauat-gaa itirMne super-charger for 
supplying air under pressun to i urbiirelora at high alti- 
tudes. Although the Tungsten sits l rotors w< re inly 
a few Indies In diameter, they ran with a blade speed 
of over MS) feet i**r second In a tempera! un of about 
1200 degrees Fuhnnheit Coming now to (lie gus tur- 
bine, Holxuurth, In describing Ids gas turbine tests, 
stilted that be used electro steel with a yield point of 
13 tons, and a breaking strain of 17 tons, ut a tempera- 
ture of Isdween MX) and 000 degreea Fahrenheit, the 
strength of Ids inuterlnl nt 0O degrees Fahrenheit being 
respt* lively —l und 28 tons per squure Inch 
We must liewun of drawing hasty conclusions from 
the above results. Before they can Is* considered reli- 
able, the time element must enter into the tests , for we 
are laid that In the cast of ulloys there has been noted 
a tendency for the constituent elements to separate out 
under high temperature of continuous duration. 

Seventy five Years Ago 

HE Si irsTim Amebr an seems to have given 
as muih attention to (lie seu and ships 
seventy five years ago aa It does today , but 
how di**s this strike you for u prediction. 
“Perhaps It would not he too imali to predict that In 
fifty yeurs imro sailing vessels will scarcely Is* known 
cat Un Atlantic, and for $50 any i III ion will he able to 
go and visit Ion don and return to New York " A safe 
prophesy except us to the price 
Another reference which will Interest every navigator 
1 b the following “Ucutcnunt Maury has published 
some churts of ’Winds ft Currmts * He lias discovered 
a region of letter winds along tlie great ilnle to South 
America, whereby the iwBHage to Hln, China and all 
plncea south of the equutnr Is shortened some tm to 
fifteen dins " Any nnvIgHtor who sent Ihe track of hi* 
vessel with a record of his winds and current* to Wash- 
ington was supplied with n set of diets) Invaluable 
churts. 

The Coast Survey was doing good work seventy five 
years ago In the collection of s|s*clmons from sounding*. 
Mention Is made of the fail that Professor Agund* 
ummipunlcd Captuln Davis on his hydrographical work 
for the Const Survey, nod llmt he had tvu|**d a rich 
harvest of discovery, relative to the animals which ln- 
hnldt different depths of the waiter 
The Editor grows enthuslustlc over Ihe new “Croton 
Bridge," now known as the “High Brldgi," and ask*. 
"What bridge of old con compare with the great Croton 
Aqueduct Bridge now In the course of c red Ion over the 
Harlem River In this city? This great work 

Is the more astonishing when we take Into txaslrieratlon 
that It Is a conduit for water bmuglil for a distance 
of forty mill's to supply n city teeming with 400,000 
InhiiMhints 1 The city government of today imdcr- 
slands I letter tin value of art nnd history and senti- 
ment for It 1-00110101010* throwing tills noblo bridge 
Into the dlMaril 

Some statistics regarding Ihe English railroad* are 
given from which we leum Hint the total length of all 
roads was 305.3 miles. There was mi act of Purllument 
requiring Hint cheat) trains lie run to the extent of one 
dally, carrying passengers at not over a is*nny a mile 
at a sliced of not less than twelve miles. It was further 
required ’that carriages Is* provided with neata and 
protected from the weather" 

A letter from IL V De Witt In nnr Issue of June 17, 
1848, refers to a copy of llametU’s eurly work on 
met liunlca, etc., which lie sold to tlie Patent Office, with 
tlie result that "a number of applications ready for 
the sent, were rejected by reason of their exhibition In 
Its pngPH. ’ Commenting on this letter tin editor write* 
“Dlls I* nnother nail to Ihe argument for (lit Smithson 
fund to publish a work on tho progress of Inventions. 
No one would believe, unless he hail reullv experience 
of tlie fact the great iimniint of lime and money ex<* 
pended every year in Inventing something old.” 
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Our First Test Seances 

The Report of the Sub-Cominitj^ and Some Dettuhr of the Sittings 

By J. Malcolm Bird, Socrti ar y of tit* Commit*** offodgm ^ 



■ which 
. if July 

at aid haa the finest array of adcn 
Itflo apparatus for testing medium 
ahlp t> be ft and anywhere In tbe 
| world But after you have nan it 
all he sighs gently and expreaaea a 
quaint regret that all thla equipment baa been two 
yeura Idle Other Investigator* hare medium! and 
no laboratory be complains he baa hie laboratory and 
no medium 

For four nxntha the Bukntivk Amssxcan haa been 
In the game boat Our psychic Investigation has been 
theoretically under way all thla time but no medium* 


Jointed. We aat for ball an hour 

on tbe chest ippotwtly by a band. An Interval of 
ten minute* then ensoed'befora Dr Barnett announced 
hie presence through foe trumpet Throughout the 
evening a wait of som# minutes thus 


earn the n-foerajetogtoed ami U the other htff 
t tan atoan but on* thing with a ahtgfo oon 


before that ability was regained. 

Tbe voices were fulrly high In the 
Bobby* Touche* cm te ueuatiy on knees or thighs 
lees often an bands chest or top of bead Mr Loses r- 
bourn after tbe touching began slipped his chair back 
d come forward to be Investigated The peilod of ont of the circle as far as U would go— about four 



watihful waiting was anally bn km 
a medium whom wo shall designate as Mr X on May 21, ultima teiv 

JU and .4 We have held this Issue fnm the press 
In rrder to lntlude In It an account of what happened 
The seances were bold In onr library The table and 
desk were put out of the way In flie corner* leaving 

ample space in tbe center of the room By 

the door and tbe two wlndiws with black 

were able to exclude all llt,ht and get tbe l 

of total darkness that has already had my testimonial 
In connection with Informal 
of shelve* line tbe two kng 
room The medium agreed that these 
were not likely to Interfere with the 
isqchlc forces 


feet he thought Hr was the last ti 

the toucher found him When o 

sitter* made the observation t 
to a touch save Dr Prince Bart s voice piped up ' Dr 
Prince has ban touched but baan t admitted It The 
Doctor verified this explaining that he hndn t attached 
any Importance to the touch any of his neighbor* 
might as well as not have done It Thla was the 


i looked as though tt might be « 
done attempt to give the appe ara nce of tnaacxsK* 

“ Ms chair after 

itnelf sumfctot 

t be knew he w_ „ ... 

voice came very quickly after tbe other voice, the touch, 
etc but there wee never absolute eotnddance Par- 
ticularly ha never a tto s apto d to speak from his chair 
while a voice was actually on. Ones several sitters 
thought that a trace of Berta falsetto togmwd In the 
medium * remark that followed Berta. 

arily with the 


hours when d>wnt<wn New York Is In 
habited ly the cleaning women Our 
black hangings and cur mysterious noises 
a HPulcd room struck 
souls of those stationed 
on our floor thry were with the utmost 
difficult) prevented from fleeing the place 
The least thev looked for apparently was 
der with a mangled and 


Permanent sitters were Mr Walker and 
Mr Leacarhonra c f our staff with myself 
Mr Owen of the Place* Mr Granville 
Lehmann of the American Telephone and 
Telegraph Company and a friend of the 
medium from back borne whom we may 
cull Mr Smith Drs Carrington and 
Prince of the Committee of Judge* aat 
cn Monday Dr Prince and Hondlnl an 
Thursday on Tuesday the Committee was 
ret recanted by Mr Frederick Keating a 
local conjurer Other slttera were vial tori 

This medium does not go Into trance he occupies 
a chair In the center of the circle and comports himself 
quite llkt the other members of the group The seance 
Is c peued with the Lord s Praver after which hymns 
and familiar aonga are sung and coo vernation carried 
on quite as In the usual sconce Hr Smith leads the 
prajer chooses the songs and the moment for singing 
them and leads the stuck upon them The medium 
has an ndmirahle voice and Joins freely In the singing 
and the Ulktog 

Jhls medium has a wealth of spirit controls— nine 
we were told We heard from Dr Barnett a physician 
and chemist who speaks In a deep trumpet voice 
Bert an Englishman with a shrill falsetto Kokum 
Hawk Chief Oseoola and a fourth Indian, all rather 
deep-voiced but 

>» bov woo wmspers 

Tbe phenomena 

imitate these trumpet and Independent voices move- 
ment* of and tapping* upon tbe trumpet touching of 
the sitters with tbe trumpets and with SMterisUaed 
hands psychic lights and psychic mo vement of 
and playing on a guitar 

To get the medium accustomed to the sitters and 


THE MEDIUM 
9 8fl — Out of chair 15 seconds. 
9 87 — Out of chair 8 seconds. 
9 88 — Out of chair It seconds 

9 40— Out of chtur 6 seeonds 
9 48— Out of chair 9 seeonds 
9 48— Out of chair 5 seeonds 
9 46— Out of chair for 6, 9 and 
6 seeonds, In quick 


The Deafly Parallel 


THE PHENOMENA 


9 68 — Momentarily out of chair 
9 66— Out of chair 1 seoond 
10 00— Out of chair 5 i 


10 17— Out of chair 18 seconds Howto! touched 



10 21-Out of ehair 14 * 


10 82 — Momentarily out at ehair Trumpet in motion 


Tru mpet ^ moving 


not harm him 
a device suggested hr the make-up of the 

room We m - - 


With the ri 

reedy In tins with the n .... 

could see the buttons moving a fow 
inches out of One obscured than entirety 
» placed in the Una of sight 


this button had to be cut off by a book at 
tbe last moment 

Early «n Tuesdays sitting thare was 
» the trumpet We had satisfied 


The medium could reach foe trumpet without leaving 
his chair but with *n effort with tt In Ua hand he 
could touch all the slttera without effort Measure- 
ments taken with extreme care Friday morning verified 
all this Much of what occurred on Monday would not 
have called for his leaving foe chair every now and 
then we got something especially tbe voices which 
apparently would— this If be were doing It hlmsatl of 
course With trifling exceptions nothing took place 
at any sit ting save when conversation or song were 
active The medium and his friend were eager to have 
me deecrihe foe ph en om e n a of other i 
a more than once such g narr ' 
f climax by a Tolca or a fe n n ch 
Mr Walker found himself touched on foe hand, sad 
was able to note that foe contact was warm giving foe 
Impression of human flesh When the contacts were 


ell that it wall thoroughly tmdvstoed 1*4 
no light was to ba flashed uwxpecreffly, 
foam does not go M*o trance nor ggptuv 


e of the trumpet rather tL_ 
end that foe medium would hath 
I seat to produce them If M not 
already have the trumpet In NR asse- 
The tapping hew was jam 1 hr 



hops to cost vtoce. For the balance of T eas day and 
throughout ths Thursday sitting I was foe center ad 
everything that happ en ed Nothing notable would ocear 
save when I was engrossed to song or story, most of 
what happened was actually directed at at 


loshsd an harasses it fod medium bad know* foot J* 
■ i ****** Od Ml foa stocMral sppsnwa «*- 

Jgtolnon**n»tof - 


s a duplication of foe Informal 
• I have held with numerous medhims. The 
it was supplied by tbe medium, and It ft with us 
It earned a luminous band 


semned s xtr s rariy suspUtous^ 4* Stways, wa were 
warned not to anas our MM. *. 

Beanes etiquette la to greet foe spirits V«n foe* 
arrive, and to ascertain from font to time whether 


At foe p 

equine?* 
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\tn pt MM Utoattatieos of three locomotives one 
VV PS— 1g r. and Mo aright, which may be taken 
u r ap T ma riln g up-to-date practice in locomotive design 
and M ach U (hd cmd to meet medal re- 

qutrtmsnt* of certain part* of the line of the railroad 
system* toe which they have been built, and In each 
tb« object be* been to eecure the mtxituam amount of 
hatfltof power, compatible with the llmiutlona of 


Amnamg the latent achievement* in locomotive devel- 
opmsftt la the Moon tain Type locomotive for handling 
heavy psm rnignr trains recently designed at Omaha, 
Nek, hr the Union Pacific System. This locomotive 
baa tha slightest weight per horsepower of any a* yet 
httitt ba this country, which la C&fiT pound* per Indi 
cated h of e e p ow er, Tha reduction of weight has been 
secured by careful design combined with the use or 
high-grade material, including carbon- vanadium steel 
tor Jbe main and elds rods An ample factor of safety 
la tfwvlded. with unneceaeary deadweight eliminated. 
An order tor Oil of these locomotives ha* recently been 
completed by the American Locomotive Company for 
tbe TJUoo Pacific System. 


obtained by the Cole formats Practically a 100 per 
cent bailee to provided, and no difficulty la found in 
m a int a inin g the required steam pressure. Firing re- 


pressed air, la need. The tender of the cylindrical type 
has a capacity of 12^)00 gallons of water and 20 tons 
of coal, and Is mounted on six wheel trucks. The 
Schmidt Superheater la employed The principal data 
are given In the foltowtng table, 
length over coupler* .... «y 6%' 

Cylinders .. 29* dla.x28* stroke 

Diameter of drivers 78' 

Wright oh drivers . 200.200 lbs 

Total wright of engine and tender 082.000 lbs 
Tractive power . 54.888 lbs 

Total beating surface 6827 aq ft ‘ 

Tha majority of these engine* will be used between 
Oheywns Wyoming, and Ogden, Utah, a distance of 
48* miles where heavy grades are encountered. Thu* 
for the first 81 mile* out of Cbeyntoe there Is a steady 
grad* with a total elevation of nearly 2000 feet, and 
about 10 miles of 1M per cent ruling grade There la 


also a ccsislderable mileage of 1 14 per cent ruling grade 
eaatbound out of Ogden In designing a single, power- 
ful locomotive to obviate the necsHity for using doable 
headers, It wq* decided to lialld it tor fast running on 
level or down grade sections of the line, and i nimble 
of fairly high speed on long stretches of 0.B2 per cent 
grades when hauling heavy trails In senlce, one of 
tlieae locomotives can haul 816 tana at a speed of 50 
miles hd hour on u grade of 0.82 per cent, the locomo- 
tive developing an Indicated horsepower of 3000, which 
give* the rate of D8JV7 pound* per cylinder horsepower 
ns noted nhove At u speed of 70 tu 7*1 miles per hour. 



the careful counter-balancing was shown In the smooth 
riding qualities evtn at that high speed 

The Imposing Mallett freight locomotive, which we 
Illustrate, may he considered to he the most powerful 
In existence today It Is true that some locomotives 
such os the Virginian, are larger and heavier, have 
a greater starting power In getting a heavy train in 
movement, but In the opinion of the officials of (he 
Pennsylvania Railroad Omu|suty who designed and ballt 
It, this engine will evaporate mors water and deliver 
more horsepower than any locomotive of which they 
have knowledge We think that the claim is fairly 
established. 

The locomotive 1* carried by eight pair* of driving 
wheels, and two wheel truck* under the front frame 


The driving wheels are grouped In two seta of tour 
pair* each, and they are 62 Inches In diameter Tbe 
total load on these driven la 540,000 pounds, and tbe 
total weight of Die locomotive la 575,000 pounds. Add- 
ing the weight of the tender, we get a total weight of 
704,000 pounds. The maximum tractive effort la 135,000 
lwunchc Tim boiler Is of the Belpulre type, and the 
hurrel bus an average diameter of 103 Inches. Tbe 
fire- box 1* 108 Inches In length by 06 Inches In width, 
and the total evaporating surface Is 0650 square feet 
The locomotive Is driven by two aeta of almple cylin- 
ders of 30 'A lnchea diameter and 82-Inch stroke, thus, 
departing from the usual practice to Mallett compound 
locomotive design, but a power roughly equivalent to 
Him) of romponud locomotives is obtained by the use 
of a ID per rent maximum eut-olT, with a valve of 
unusuallv long stroke giving a quick relearn* Thla 
liulf stroke cul-olT lias a decided advantage to point of 
steam consumption over a simple locomotive, having a 
cut-off varying from 00 to 25 js-r cent of the stroke, to 
which there la excessive cylinder condensation The 
holler pressure Is 225 pounds per square Inch The 
front and rear engine frames are artli ulated for pass- 
ing around curves by bolting steel eastings between 
them, forming u Jaw aliening connected by a 0-tacU 
pin. This device, iqs-rutlng to connection with powerful 
central springs, and llmniughly lubricated sliding sur- 
faces, enables (la- entire front engine to wove laterally 
about Its articulation with the rear engine when pass- 
ing around curves of 400 feet radius. It should be 
stated that the locomotive Is fired by a duplex stoker, 
und that the grades are operated by a Franklin steam 
grate shaker The tender has a capacity of 14 tons 
of etail and 121)00 gallons of water 

Wp present nlao nn illustration of an electric loco- 
motive, designed and built at the Altoona shops of the 
Pennsylvania Railroad Tills locomotive wns built tor 


o electrify that portion of It* ni 
traversing the summit of the Allegheny Mountains. 
The locomotive Is now being experimentally tested cm 
that part of tbe line whlrh has already been electrified 
between Philadelphia and Paoll The principal char- 
acteristics of this loconhitlvp ure us follows 
Overall length 70' 014' 

Total wheelbase 03* 11* 

Diameter of driving wheels 72' 

Diameter of pony wheels 30' 

Weight on drivers . 166 trim 

Number of driving axles 6 

Total weight of locomotive 240 tons 

Tractive effort 87,200 pounds 
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-» form 100 


» Ocean Travel by Combined Steamship and Airplane EjS?2* 


Europe in a 20,000- too, 24-knot ocean liner, 
whose uppermost deck consisted of a plat 
100 feet In width, and over 860 feet 
In length, which waa alwolutely free from any obstruc- 
tlno In the way of masts, smoke stacks, boats or other 
marine Impedimental A promenade, such as that, would 
be welcomed hy those voyagera who Uke to continue 
at sea the excreta 
they are accustomed ashore, to say nothing of those 
who delight to enjoy a sun-bath, while the ocean winds 
have free play upon them. 

Now the remarkable ship, shown in our opening-page 
drawing, provides Just such a promenade It Is able 
to do this, liecuuse it hHS been designed Jointly as an 
ocean Uncr and an airplane-carrier That the plan Is a 
practical one, Is to be presumed from the fact that Its 
designer* are Sir Kuatuce D'Byncnurt and John H 
Nnrbeth, the former being the chief constructor of the 
British Navy, who la responsible for the latest ships of 
the llritlsh Fleet Including the battle crulaer “Ilood” 

Oar drawings, which are based upon a patter pre- 
sented by the ubove named at the March meeting of 
the Institution of Naval Architects, will serve, In con- 
nection With the following digest of the paper, to make 
dear the purpose and main features of this remarkable 
design The experience gained by the naval aircraft- 
carriers, has proved that flying on to and off from 
ships at sea Is rnpldly becoming thoroughly practicable, 
“some OOO successful flights on to ‘H. M Argus’ and 
‘Ragle’ have already been made, under varying condl 
tlona of weather at aea " 

The paper goes an to suggest, that we are now ad- 
vancing to a position where the aircraft-carrier will 
become relatively quite an Important sldp for the 
Mercantile Marine, and that ship-owners, when that 
happens will he prepared to adopt a new type of vessel 
of this class for commercial purposes. 

So far hock as the air conference of 1920, It waa 
suggested, that it might be practicable to carry air- 
craft an mall s( earners, and the subject was also ap- 
proached from the standpoint of a supplementary naval 

jlUTHOUITIKS call attention 1 

> the fact that many per- rtlP 
ms are color-blind, peredv 
tg colors only In the form of vary lng de- 
ll greea of brightness. Some have been led 
J to believe that the same thing Is true In 
many canes In the animal world. This variation of the 
Intensity In light causes a corresponding reflex action 
in the pnpll of the eye 

It has also been found that apes see color practically 
In the same manner as human beings, dogs, cats and 
guinea pigs perceive colors but they are in 
with grey, dove* and domestic fowls see 
and green Just as we ourselves do, but i 
tlvely blind to blue. The experiments with the pupil 
loscope were conflrroed by others such as the visibility 
or Invisibility of food of different colors. Among In- 
vertebrate animals It was found that tstly the octopus 
possesses a pupil which reacts to light, and one author- 
ity, Carl von Hess of Munich, states that experiments 
with the puplllosrope Indicated a most surprising cor- 
respondence of behavior between the pupil of this crea- 
ture and that of colorblind persona. The Instrument 
could not be used to examine certain othor Invertebrates 
and Ashes because of their poss ee a l on of compound eyes , 
a p , both Insects and crabs have eyea of an essentially 
different structure which usually do not po*Msa * 
pupil In such coses other experiments are employed. 
The experimenter found that many crabs, caterpillars 
and flab constantly seek the brightest portion of their 
container* and show themselves sensitive to (be faintest 
degree of light perceptible to an ordinary eye On the 
other hand, some of the Invertebrates seek the darkest 
part of their containers, while many ship worms retreat 
with lightning like speed at the least decrease of light, 
such ns that occasioned by a passing shadow 

Experiments with about a hundred different kinds of 
animals convinced Mr. von Hess that the general belief 
of the existence of a color sense In Ashes, and Inverte- 
brate animals is entirely without foundation He re- 
marks further “It was long ago observed that ants 
and certain rrabnjahlbit reactions to ultra-violet rays 
Imperceptible to our own are era Very recant 

experiments show that many Insects are surprisingly 
sensitive to those rays. Bees, for example, whose habit 
It la always to go toward the light turn without excep- 
tion toward a Held rich in ultra violet rays. , This 
max explain why bees, crabs, caterpillars, etc, seen 
to ’pbefer a given color in spite of bring color-bUnd — 
the reason tgthat the said color Is rich In ultra violet 
rays." 


of 1ft Uftboata 

_ n that described above. 

The deck below, which runs right «p to the bow, la the 


service , an outline design having bean prepared at i 

time for an aircraft -carrying nail steamer. The plana 

presented, represent the matt of furtbas Am cabin mk m. 

thing ta the way eg saloons, wri 

mb rooms, which characterise a 

It wHl be noticed, from th* ereat 

lx provided with I***, Its tetot width la 88 tort at 
the water Une, from which the topcldes figra outwardly 
to the upper- d*efc Vug adoption of bnlgta ehablea a 
very broad vessel to ha boat without bivolvtnf that 
eqcoeariva tnlUa! stability, which ceases quick and Jerky 
rolling As a matter of fact, the bulges and the bilge 
keels will assist to make the ship very steady at aea. 

The number of aircraft which can bo carried win, 
of coo me, depend upon their type and construction ; 
but It will be possible to carry In the two hangars a 
total of 18 to 20 fast two-seater machines, or a smaller 
is already been developed. Passengers number of large 6 to lOoeater craft 
I/mdoo, or Paris, by airplane, after Now, the advantages of the pit 
s started, and catch the boat at the trill be understood, from h study 
English Channel port with a considerable saving of map of the Atlantic and of tho N 


be understood, la to b* regarded not as a auppleoaeht 
to the naval service, but u a special development of 
the Mercantile Marine. As a matter Of fact, the pro- 
posed vessel, besides providing alt tbs faciUttes of a 
mobile airdrome, win afford ample deck space for 
accommodations of all kinds, and particularly an enor- 
mous open upper deck available for recreation, besides 
large protected arena *n the next deck beneath It 
Although the ship la touch smaller than the “Mtnre- 
tnnln,’ the cabin accommodation Is about 80 per cent 
of that for the “Mauretania's" for first and second 
class and 40 per cent for third class. 

The Idea of the airplane serving as handmaid for the 


time This advantage win slttamtely be Increased, for 
the airplane, Instead of alighting on a land airdrome, 
could fly right on to the ship herself after she had left 
her pier Hhould this be practicable, flying on and off 
ships at sea opens np great possibilities for air and 
steamer service. 

Referring to the drawings, the upper i 
which Is entirely free from obstruction, flnlsl 
practically square at a position 100 feet aft from the 
bow There Is h foremast to carry the navigation 
lights, also several derricks for the hoisting of cargo, 
aircraft, stores, etc Machines rise so rapidly from the 
deck, and so soon become mantBuverable, that the 
presence of this forward mast would not be objection 
able to airmen The deck below Is more or less open 
to permit some flow of air along the underside of the 
flight deck, thereby assisting to give a uniform flow of 
air above the flight deck. At the forward and of the 
dork Is the navigation bridge with officer* quarters. 
Astern of these Is a block of twelve llto-boata, u 


are stated by the authors of the paper, i 

(A.) Vessels running on such a service from Great 
Britain to New York, could send off airplanes which 
would reach Montreal before the steamer could get to 
New York. A corresponding gain would be made hy 
Canadian steamers using the port of Halifax; an ap- 
proaching Halifax, the airplane could depart before the 
steamer readied the port, and vice versa. 

(B) V easel* sailing between Great Britain end Aus- 
tralis. These vessels would run to Port Raid without 
a stop, and on their route, could serve Lisbon, Gibraltar, 
Algiers, Malta and Naples by airplane: 
then n 


Most Animals Color Blind? 

Tliese new ideas are highly significant, of course, 
with reaped to Darwin’s theory of the effect exerted 
by bright colors In plants and animals, especially his 
theory ot the pert played In sexual selection, as when 
»e speak of the nuptial garments of certain fishes and 
birds as meuna of attraction for the opposite sex Mr, 
von Hess remarks that these theories can be accepted 
only when three preliminary conditions are fulfilled, 
saying' “In the first place the mixture of rays coming 
from the colored organism must have the same compo- 
sition aa that In which they strike our own retina. 

Second the nervous apparatus of the animal’s eye must 
be similar to that of tbd middle portion of the retina 
of a normal person, since this Is the only part which Is 
sensitive to color Thirdly, we must assume the animal 
to possess a certain amount of aesthetic sense enabling 
It to exhibit a preference for one color rather than 


on the run from Colombo to Sydney, 
various other aerial services could be maintained. 

(tt) Vessels running from Vancouver, Brattle, Port- 
land or Ron Francisco, to Hongkong or Australia, could 
In the same way deal with Pacific Islands and ports 
Intermediate between thoee points. 

Color-blindness Is congenital and incur- 
able, and It la due to on unknown con- 
dition of the retina or nerve centers, or 
both, and mutt be distinguished from transient color- 
blindness. Fortunately, tat the human It la quite ab- 
normal, and on no such basis of frequent occurrence 
as appears to be the case i 


Mr von ness also called special attention In the case 
of fishes to the difference in color produced hy the 
depth of the water, saying: “Water is never entirely 
colorless but usually poasssees a greenish blue or blue 
tone even at depths of a few meters, hence the red 
and yellow rays of sun tight are almost entirely ab- 
sorbed by It. Therefore when a fish which exhibits 
bright colors co land live* at a depth of 00 meters 
beneath the surface, as actually happens In certain 
cases, even an eye capable of perceiving color could 
not perceive the red tenet which the fish ihowe upon 
Its ride* what brought to the surface. Again, 

certain creatures living more than a thousand meter* 
under water are most spltodtdly colored, though at thla 
depth not the faintest ray' ot light hr risible; tat such 
cases, therefore, the theory that thrae colors are to- 


Reclamation of Used Lubricating Oils 

A LARGE amount of lubricating oil for automobile* 
la now thrown away through the mistaken Idea 
that It la not fit for further use, when the only trouble 
with It Is that It la contaminated with dirt or dilated 
with gasoline: 

For some time past, the Bureau of Btandnrda has 
been Investigating this problem and haa found that by 
using a simple apparatus now commercially available 
It Is possible to reclaim used crankcase oil rendering 
It in practically every reapect as good as new 
This work Is described in Technologic Paper No. 
228 of the Bureau of Standard* which may bt ob- 
tained from the Bnperlatendent of Documents, Govern- 
ment Printing Office, Washington, D C, at 8 canto par 
copy 

Acrobatic Boots for the Handling of Coal 


Great Britain, 1 
remarkable system now In use upon the Aire and Oalder 
Navigation Clonal— a waterway which date* back to 
1098— for the transport of coal from the Yorkshire 
collieries to the port of Goofe What are literally 


colliery, which to shown to the 

for warning la entirely , upper left-hand oortsr of our drawing, the empty corn- 

excluded. Cm* eta rarity get an idea of the transforms- pertwret* are hauled from the water on a rail truck, 
tion of color even a tow meters beneath the aurface of the coal being d u mp ed at to* watery s crew directly 


in the so-called nupttat « _ 

theory of sexual attraction through color la ta 
We to all suet ~ 

A* far -at b 


toto Mthf and -toe fitted unite tow retotmehed * 
mertoaBed teto trafos. 

Arrived at Goete, shown tt to* f oreg ro u n d, each 
Compartment tu tun la Wasted hy the tog tosaatb a 
hydrastfc hoist, which ttfte and tips each co mp artme n t 
: tontetor into the watting wgntL' Ruse*, owm w tswnt 
deigha 88 toe*, tt the comer is ot the sriftritntniag 
type, toe rate of loading It 400 tons per hr— 

State treto aytoaia, tog areattw of tt “ 

Mr W H. Battbokwew, I 
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When the Canal Barge Take* the Elevator 

T lir lift 1 ok Ik one In which a huge tank capable 
< f receiving the vernal to be rained taken the place 
of the ununi ntatUnarv lock of masonry rhe tvpo la 
especially useful In locati ns where as in the Herman 
kick hare sh wn a steep bluff or cliff calls for a single 
lift of great height 

In this design the tank und Its contents are counter- 
weighted making necesssiy a massive supporting 
structure Both coda < f the tn ugh and < f the canal 
reaches are chard bv double walled gates which pro 
vide security In cuse of damage to ilther Inner or outer 
walls The gates are raised hv electrically operated 
winches which are so Inter] ickcd with the main wind 
big gear that (ha trough cannot be moved while the 
gates are oiien and neither the trough nor the reaches 
con be pencil unless t) ■ Ir ugh Is In an end position 
and properly aligned with them 
The weight ef the treugh und e intents Is balanced 
by a series of counterweights srranged In grmpa and 
suspended 1 > wire r pcs As tints weights are inde- 
pendent ef each other each rope bis to cnrrv only tho 
assigned kind A frame surrounding each group of 
weights f recent* the fall ef m weight If ne rope 
sh uld part the lead of Its counterweight would he dis- 
tributed erenlr among tlie remaining ropes A single 
locking requires about 17 mlnulea u scent and descent 
require about the same Internal Owing t> the coun 
terw eights pi wer Is required only to overcome starting 
Inertia and frletlun 

We arc Indebted to Deiuag of Duisburg and three 
associated Herman flms the > Int designers of the 
le ck* ft r tt e Illustrations who emphasise the ftic t that 
a dlstlnrthe feature e f the design is the handling of 
heavy In ids bv subellctdlng Him and distributing them 
o\<r a Urge number of « mi aratlvelv small carrying 
elements In this wa\ details are kept within limits 
that have already been ptn\ d udequate and safe In 
actual [ ractlce and unv I i ged element may he re- 
placed quick), without dlsturl Ing the operatl n of the 
entire Installation which has been made the subject 
of our present c ver Illustration 

Teats of Welded Tanks 

T UB Investigation of the strength of about SO tanks 
some f which had been welded bj gns end some 
bv electricity hus been completed This Work wklch 
wras carried e ul In cooperation with the Americ a n 
Bureau of Welding was begun on December 4 and 
completed in 1 ebrnan 0 and gives reliable In formation 
on the strength of welded tanka fnr the asudderattaa 
of the Pressure Veaael C mralttee of the Boiler Code 
Ct mmlttee of the American Society of Mechanical Shi 
gtneers 

The results showed that donMe-V longitudinal welded 
seams are much stronger and more rellsbls than 
single- V welds. Rccommendstlres were also made cov- 
eri£g the design and construction of the heads. Tbs 
prrisium at which tbeee tanks fulled were so high that 
confidence In the ssftity of welded tanks, which art 
properly constructed has bean greatly Increased Tbs 


tank is under a pressure; f one and onjebnK times the oir DBWAH, whose draft was morally an- 

working pressure, was disco seed Although this teat O u pmmUriv known So the World as Hie 

did not prove si effective Tn showing up defective welds inventor erf the thermos bottle However, be was not 

as had been hoped Itb use Is, nevertheleos Justified consciously w o r king for what la thus known but rather 

Another acceptance test proposed tn this report la to ^ ^ 

Increase the pressure until the shell of the tank reaches ^ wwt^ttngTbe ns* tksthta ^wnr tnta" 

the yield point. These tests show that the tanks are WsriTput to come os an afterthought, not so 

moefa of his own bat of the commercial world It la 

I true however that Dewar need bU tavcntlon himself 

. — r— for such purposes, bat bad no tntentten of commerclal- 

I sing It, He was later able to Uqeefy bydrogsn and 
I _ f 1 he froae It at nslaas 488 degrees Fahrenheit He also 

isolated hydrogen bell urn and neon front the air He 
was also the joint In realtor of cordite He died at the 
age of 81 years 


1 ful comparison of the mentis of saocsaslve testa 
carried out on two of Its highest grade analytical bal 
ancea Those balance* have been used constantly but 
with extreme care fur anme years Both balances 
showed appreciable changes In the ratio of the arm* 
of the beam which could not be explained as the result 
of wear of the knife edges. The Bureau considers that 
those alterations am the effect of spontaneous changes 
In tbs beam probably caused by the gradual release 
of i fr n e t s set up during the manufacture ef the bal 

noted in many balances of tbts type and supports the 
lanwestaMlihed policy of recommending that analytical 
and siatiiar balances he checked occasionally by the 

S a *eiKmncmpta Jfo^ Hd'of the Boms^tf Stan& 
ards deals with the Sbove subject It may be ob- 
tained from the gnpertatesutat of Documents, Oovero- 
««pt Printing OShce, Washington D a, at 8 coats a 
to vf 

Substance* which dscrsaaa fas Slsctrlcal resistance 
when exposed to light am raid to be pfcotosisetricsily 
•rasfttvw SsMejma k Uka mm cdmmsnly Known sob- 

SMffiFSt-nsnrs 

c*eegs#>aseM gw ta8Mqr be caused by a change la the 
totw<Wtbi«ital wbraexpoeed teHgW. 

>s ftwrtiiw iH ftaqaattata. 

grtskea a me dy megae to Wady ttros Brof if crystal 

tSMteWsSOTfflSSs 



safe after being tested tn this way, As It Is brohaUg 
that tanka having large outlets would be seriously in- 
formed and, therefore rendered wmacrionaMe, this ftst 
la not likely to be adopted, bet an iaartan la the tsar 
pressure win probe My malt 
It Is espectsUy ootumeedsble to note Oaf the B ar e as 
of Wetdtag which npt WWat a one of the ywSbgrat of 
the ongtneariag industries, has a Urge anroher of im- 
portant problems Which It expects to solve Their lnv 
poctance win bt msllaed when It Is Considered tbet they 
effect almost evefy cm became of the waste of wk 
terlal wMeh results when designs an based sh tasu*- 
*•“* *«■ 


TXfiSSS. 
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Our Psychic Investigation in Europe — III 

Some Details of a Very Noisy Evening with a Private Psychic Circle in London 

By} Malcolm Burl 

Aeeoeiete Editor, Scromne Ajuucak, end Sn-nury o { the Scikntimc AotuutN Peycbie Inveetlgetma Committee 
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Its Mat only by struggling hard against vigorous oppo- leather thong. By « 

sitloo. Thin Imtincss continued for five minuter or ao, foot. It would Mem 

the motion of the plate getting weaker and tees frequent anally ran* by atrokti 

all the time, when at length It refused to move any lata lnalet that the p 

more, the alttlnu broke up. light in Imitating mi 

So much for tho phenomena produced. The entire throw suspteton upon 
seance, save tor the preliminary nletghbelU and the final belli did not ring tn 

act with the circular plat* was held In complete dark- would have nmg at a _ 

nww . no attempt wai made to Impoae teat condition*, part of the room. Their ringing la the light, bafora 

or even to apply teat*. Thla prevent* any aerloua opln any of the cootrola or pay chic operator* were pnmt, 

lon’a being pniaod aa to the genolntnees of the pho- waa a grave violation bt aeance etiquette, 
nomcna It moot be admitted that somo of them were, I muet Insert a tet~ ..... - — 

lntrimdcally, far from Impreaalve, and that the whole two honra of abeolui 

altttng had n very direct turn toward comedy, horae- and only thrice wai 

play and circus atulf But It would not be fair to eon- found hta place on 1 


jibing more msageabte than n eune far too e)o** to the respective agmM m o t the 
HRW oould have been more clrote to permit the aieumption that they were handled 
iStebelto. Of courae, the *drtt- by tny on* mstabsr from hi* mat. But her* r may be 

rrlal eflVteto Irocl Kyto'ai rb W 7f*ill the wild notae* war* done frawtalsully. there 
' own work*. Bqt thoee stotab- would have bean demanded a gnat deal of activity 


been fraudulently produced. Two or three free head* 
and the thing la done. One 1 * general tmpreatioo, to 
the presence of a tingle phenomenon, would doahtiem 


t ground alone We go to aeoncea be- doned the p 


ii admit thut perhaps there a 


tneert a testimonial to the pianist Through be that It was certataty done fraudulently, bat when 

■ of absolute darkness be played brilliantly, one site far two boon, tad finds all aorta Of fifieirert 

thrice waa fle forced to heal rate while he thing* happening, one on the heel* of another, without 

i place on thekay board. At time* be aban- any direct audible evident)** of fraud, e tie bealtatae 

i piano for the violin If the thing were alto- much longer to make this assumption. 


get her vaudeville, his contribution waa by no t 


o team about the physical the leant feature of tbe program. 


e circular plate ha* made this 


world around us. To Justify thla admission, we need The behavior of tb* lighted lamp waa perhaps the spiritism to Britain, and la frequently cited aa one pfas- 
only point out that to have withheld It a generation most I m press i ve feature of the aeance. It covered far notneooc that occurs to tbe light, under donations mate 
ago would have been to atop short of the wlreteaa and too much ground to jiermlt the belief that It waa carried tog fraud Impossible. White it waa goto* on, I pad not 


ago would have been to atop short of the wlreteaa and too much ground to i«rmlt the belief that It waa carried tog fraud Impossible. White It waa going on, I bad not 
the airplane And If an unidentified force or enemy to the hand of a tingle titter. There waa no Irregularity examined either plate or beg— that came la ter, after the 

la really at work, we make a very large and unjnstl- to Its motion to support the belief that It might have conclusion of tbs aeance. I bed therefore no Idea, White 

flabte amiumption Indeed when we demand that It pro- been poaaed or towed from hand to band. It bad no tbe plate waa cutting up, what evltknee would be pro- 
duce result* which shall appear dignified, and to o wires or other permanent connections upon the end of smted that It* behavior was anpamortna! Oonaeqoaetly 

fashion that shall appear dignified. Our dignity must which It might have been swung. I waa watching the entire circle aa closely a* 1 oouM 


flabte assumption Indeed when we demand that It pro- been poseed or tossed from hand to band. It hi 
dues result* which shall appear dignified, and to a wires or other permanent connections upon tbs m 

fashion that shall appear dignified. Our dignity must which It might have been swung, 

be left behind na when we enter the aeance room, thing Like so many other things to my seances, and 
with our credulity if we be credulous, or our prejudices told In seances to general, the travel of thla lamp 

If we be at all Inclined to err to the other direction, on with extreme precision. For Instance, It swung 

So we can well afford to admit that 

many of our aeance results are unlmpres- - . . — ... . 

rive on their own grounds , and when they 
are actually funny we can laugh at them TT TE have no space to repent m detail the conditions lor our psychic 

without any loss. More serious I* the ad 1/1/ mitigation. published tn full m the January mue. For the gen- 

mterire that any of our result, are such V ¥ aal conHmmUt however. we repeat the Mai points of thu 

that u single sitter, perhaps with a single , 

hand, could have produced them dellber- American «// mre 12 500 to tte fin( rerere whs 

ately, without danger of detection. In the SCIENTIFIC AMERICAN will pap JZ.iUU to the first perron who 

case before us, the most serious obstacle produce* a piychic photograph, under tU tut condition* and to the tatu- 
to any hypothesis of extensive fraud Is faction of it* Committee of JudgA. 

found by balancing human probabilities to The Scientific AMERICAN wtU pay $2J00 to the ftnt perron w/io 

connection with the relations existing producer, under it* tut condition* and to the ratu faction of its Judge t, an 

among the sitters. Nobody, so far as I objective psychic manifestation of physical character, other than a photo- 

know, pays any money to connection with graph and of such sort that permanent Instrumental record may be made 

these ritting*— not even the occasional ", v occurr ' , 

tad ‘to Europe ^for which*! did ^ 5°,T"r ° f 

not have a charge of a guinea or more to Or- Darnel F Corns to <*. Dr Walter Fran^lm Awes. Dr Hereford 

meet. No attempt it made to gain public Carrington, and Houdm the conjurer in the event of death or other dis- 

recognltlon of the clrcte nnd Us results — ability, a temporary or permanent substitute for any Judge may be named 

such recognition Is actually shunned, and Entry must be made on or before December 3f, 1924, to the Secretary 

so successfully that many nrltlali spin Hat * to fa Committee, at the SCIENTIFIC AMERICAN office in Net* York 
will not Idretlfy the group from what I £,/*„■ award will be made on unanimous veto of the Judge*, or on a 

four-to-one dmuion. Seancu mth any medium shall terminate and all ha 
cwnmltted to give nnytad? the sensation claim* Jo the award be vacated upon refection of hu medmmthip by formal 

of being a big frog to a little puddle— volt .°,l , Committee. ... , 

there Isn't any big frog to thl* paddle All the condition* for entrance, seancu, etc., which are laid down m 

And If we take the clrcte to be fraudulent the full announcement of our January issue, are part of thu offer . — The 
to Its entire membership, wo must assnme EDITOR, 
that It has lieen held together for seven 

years, and brought together once a week 

throughout that period, for the very In- 
termittent satisfaction of Imiioring upon the verv occa- a point at the far side of the room, well outsld 
atonal outsider clrete, straight toward me. list} I been leaning for 


Like so many other things to my seances, and I am for suspicious actions or attitudes, and I found what 
Id to seances to general, the travel of thla lamp went might have been regarded aa this, on tbe part of an* 
i with extreme precisian. For instance. It swung from of tbs ladle*. This sitter was either in Blr Arthur's 

original seat or the one at Its right— at 

- - ■ - ----- — — tba end of the seance. 1 was not into 

which Mat ha had occupied at thn begin- 
Wive no space to repeal in detad the conditions for our psychic “tog Throughout tbe time when tbe plate 

litigation, published m full m the January wue. For the gen- wu *“ *™ r,on *‘ 1<l0 " 

. *•— . - ws *. ms w m *. 

cNonc swcii rfi m a mo is ii» tni SK»Tb3,'22 1 iSirii»fi5 XJSS 

psychic photograph, under tti test condition* and to the soar- white her head and eye* behaved aa 

Is Committee of JudgA. though she were peering surreptitiously 

ENTIFIC American wtU pay 92J00 to the ftnt person who under the table. I was satisfied that 

nder its tut conditions and to the satisfaction of it* Judges, an either she was Implicated to the movement 

ychic mam/e* lotion of physical character, other than a photo- ° r ,h V* b ?* ** ® 1 * 8 W 1* tTyUl * to * ee fp* - 

Urn* 

S . i « rt >jo pr w*m. ss? JTirrtrirsa. » 

F Comstock, Dr Walter Frani^m Prince, Dr Hereward choose. 

and Houdm the conjurer In the event of death or other die- When I finally examined tbe layout 

mporary or permanent substitute for any Judge may be named under the table. It seemed clear that tbe 

ut be made on or before December 31, 1924, to fa Secretary tody, unaided, could not havo produced 

mittee, at the Scientific American office in New York **" ,""■£* obaerved. That the bag was 

ward *,U be made on unanimous veto of the Judge*, or on a **“* “«“ 

division. Seancu with any medium shall terminate and all hu . . ^.-* ,U v int 

t oward be vacated upon refection of hu medtumthip by formal ttoTplMo off^dTee? reelstutce to being 

Committee. replaced, while so far out of Its amt as to 

conditions for entrance, seancu, etc., which are laid down in make this seem Improbable. Hie bag, I 

io uncemenl of our January u*ue, are part of thu offer . — .The am reasonably certain, could not have 

been air-tight, and to any event there was 
no escape of air from it* mouth when the 

— plate was unseated, so application of 

pneumatic power must be discounted. 

point at the far side of the room, well outside the If the plate were displaced by direct human agency 


clrcte, straight toward me. IU(J I 


The Joining of hands all around the clrcte Is another It would have struck me squarely , It halted Just a (i 

consideration. Of course this does not at all prevent Inches short of where my tnce was at the moment T 

fraud, but It enlarges the number of titter* who must very smallest assumption one can make regarding tl 

be tfertldpanta to any fraud that occur*. If all that sort of thing Is that It Is done by one of the ritte 

was observed could have been done by a stogie hand, who, by abnormal virion or by other means. Is able 


n leaning forward, working through the bag, from outside, we should have 


It halted Just a faw three posribtUttea regarding the behavior of the bell, 

at the moment Tbe First the bag might be shaken so bard that the boll 

make regarding this might ring: but It didn't ring, ftecond, the bag might 

>y one of the titters be so voluminous that It* upper portion* could be freely 

wr means. Is able to kicked and prodded without mifflclcntly raising tba folds 


we should require two parties to the guilty secret— the locate object* to the dark as accurately and as promptly at the bottom, or dragging them along the floor, to ring 

owner of the hand, and his neighbor If both hands of as the rest of ns do to fnU light. There Is no haalta- the bell , but this poeribtllty I had to mind while exam 

a tingle operator were required, we should need three tlon or exploring, no fumbling, accidental contact I* tiling the bog; and I concluded that there was not 

of the sitters to tbe fraud. It the reader will accept never made with the heed* or hands or feet of tb* enough of it on tbe floor for such a result Finally, 

my Impression that the phenomena observed would have titters, and Intentional contact la firm and accurate ; one of tbe sitters might have anchored tbe lower part 

called for the active cooperation of at least two of tbe and there la never the least bit of rustling, shuts tag, of the bag with his foot, while another operated upon 

sitters, at opposite aides of the table, tbe number of b rep thing, or other indication that on* of the sitters I* the plate through tbe upper part. But even for thla, 

trickster* Jumps to six. For money or us a casual to motion More than any other feature of stance* in I was far from certain that there was enough at the 

indoor sport, one might picture half the group as victim- general a* I have observed them, this demands explain- bag upon the floor The motion of the plate would 

Islng tho other half to this manner, but my lmngtauttna tlon. b*ve called for very violent kicking of the uflpor part ' 

falters at the Idea of their gathering every week for In eooneetioo with Iris' Angers, tbe varUMUty of oh- of the tag, white tb* lady of the reaptetoua attitude 

seven years rat this basis. serration occurring between Blr Arthur and myself t* - would hardly hate been able to pat much effective 


tlon. have called for vary violent kicking of the upper pert i 

to connection with Iris' fingers, tbe varUfainty of ote of tbe bag, white Os lady of the roapictous attitude 


serration occurring between Blr Arthur and myself ti 


• would hardly hat* been able t 


The rearrangement of the titters of course was bed. a common Incident of seanCM and for that matter of weight behind e stabilising foot. 


psychic currents run better” I think It fair to say that to psycho logy, but It a totriaste Importance to ctamoc- tha phenomenon. I would urge, h owever , thelrapro- 

this Is a very suspicious circumstance, and that to the tlon with tb* Incident upon which the disagreement prlety of putting forward any argument agatott It, 

present Instance it becomes doubly so to view of tho occur* l* easily exaggerated. It casta no discredit upon bassd upon Its “tobsrent Improbability" or any *tmtl* r 


Of the specific phenomena, tbe stotgbhella were the 
weakest. By no conceivable means could one know 


e when they rang, to explanation on a baste, at fraud, that tba « 


a material foot had delivered u material Jab upon tbe of these. My bate Jn^pnant was that thaa* object* 


her of the clrcte actually be upon tb* tabte. Tb* On another peg* of this loan*. I bave mad* It etear 
of the table mad* by tba state and- thu MB waa m i why I fori tbnt tb* taattauf fvaod vynm grantee m* 





Maa laid »Boy la ixocvd from a aim «t U» ten sad fall, 
a pradmlaarr Mil* aad thaa p aa a aa war a aarlaa of atopli 
tha opantac. CmUr AaaortJmr far alaa. Tl» naWw i 


oootlna, It la alovatad to tha win a of tha buDdls* i 


MathmatkaDy Perfect Bdh of Le«d ? 

Called Shot k 

I F the and of an ordtnnry shotgun shell be uncrlmped, 
oat will roll ecorwa of shining ahot, beautifully bur- 
nished, perfectly graded as to slxe and abaolutely round. 
Without these prerequisite* the hunter will have Just 
cause to complain of the churge of shot In the ahelU n 
he tw, If the Individual pellets are out of round, or 
If they vary In alaa, he will return from the hunt with 
lew game In hi* shooting Jacket, regard teas of how good 
a shot he Is, than he otherwise would. And s charge 
of ahot, fired under test conditions at a prepared target 
will show up the cause of the disappointment The pat- 
tern will be law perfect, many of the bullets having 
fallen short because their Imperfection results In a 
lower velocity through the nlr than the average of the 
charge, while others are diverted from the theoretical 
course because they are not round. 

To produce, day after day, year In and year out, shot 
that are truly alike, true to gage, round, equally bur 
nlahed and equally hard because of Identical composi- 
tion and Identical methods of production hat required 
the perfection of a process, which, far from being 
merely the dropping of a lot of melted lend from a sieve 
Into cold writer. Is highly specialised from start to 
finish. Involving the previous manufacture for the pur- 
pose of a whole fondly of apeclal mnchlnw and the 
training of a apeclal force of mechanics In tTadltluns 
of care and accuracy The descent of drop* of molten 
lead from a high tower Into water, although an ancient 
method of making shot. Is still retained, but only as the 
heart of a lengthy but modem art entitle process. With 
It IN retained the ancient shot tower, and It Is one of 
thaw structures, a landmark on the skyline of New 
Haven, Conn , which contains nil the speclul machinery - 
that turns lead and antimony. In varying proportions 
according to the degree of hardness desired. Into 00 
tens of shining pellets every working day 
From the time the molten lead poors from the Mg 
cauldrons In the top of the tower until the shot la de- 
livered over the counter Ut the shell It la not touched 
by human hand*. The whole chain of processes Is 
automatic. Gravity move# the product from ma- > 
to nmchin*, and the machine does *11 of // 
the worth 

A* shown in the croee-eectloniil dla- 
gram ot the shot tower, there are at y/ I 

lu fop two melting pots and two I 

drop tube*. The significance -p =¥ 

*< this 1* simply that .two V X 

kinds of shot are provided U J3I «r— * 

hr, the drilled and the loft ¥ 'll — 

or drop shot These varie- I U 

I ~ fT 

.*&» liiEJ sana 


if the two cauldron s. The thence through n distance of 1M feet, the drop* assume 

nouy In the desired propor- a perfectly round shape, and as they fall through the 

turns In the furnace at the air are sufik-lently cooled to form a crust strong enough 

ground level Tills Is shown to reluln Its spherlcul shape until the ahot has been 

at the left of the diagram cooled In a tank of water at the bottom of the structure. 


iSnfcOT writ the lower 
feeftMr (Mb ewl follow 
•'tfcWa the g W kf ec tar e of 


A schematic pUa sMhd she* tower and macMnory far perfecting the shot 


From here, after lie- Tlie descent requires hut 8 1 seconds, 
tng run off In pigs, It Next the cisiled shot are dried by heat and returned 
is eleiateil to the by a chain and bucket elevator hulf way to the top of 

malting pots at the the tower Here are begun the several finishing proe- 

top of the lower esses of polishing. Inspecting for roundnem, assorting 
The temperature of for else and repollshlng At the sixth floor the shot la 

the molten muss Is al- given a preliminary graphite polish by two large rotat- 

wnys kept uniform a Ing drums and then It descend* by gravity to the glass 

precaution very neces- sorting trays ou the fifth floor Here It Is carried to 

snry for tlie produc- the smaller ends of ■■ series of glnss. fan shaped plates 

tlon of truly round having their wider ends Inclined downward Of these 

drops of falling metal plates there are 11 In each tier und they are arranged 
The cauldron must In siqierlmposed xlgxag form A* the shot roll slang 

also be stirred con- tltoso plates the perfertly round one* ran freely down 

stantly In order to the Im lines and the speed (hereby gained enables them 

keep the molten fluid to Jnmp n ciirefnlly adjusted gap at tlie lower edge of 

at uniform viscosity the glass. But any Inrihldnnl shot which Is slightly 

throughout out of round or which Is Inqicrfert In any way cannot 

The molten mixture get up Hie speed necessary to make the Jump and folia 

Is run through a sieve by the wnyslde later to he renielted The shot which 

of a mesh chosen ne- has passed the first gap must, however, pass 12 more 

cording lo the slue of gaps of u similar nature, corresponding to the remain- 

shot desired Falling Ing 12 glass plate*. At the end of this series of IS 

gruelling tests all tlie elicit la considered to be perfectly 
sorted 

The first or rough sorting for else now takes place 
I on the fourth floor Here the pellets are passed through 

* ***“' I revolving screens which ore perforated In order to sort 

BBlgdl them Into three general alias, the more particular or 
3k H9 Ml subdivided sorting of Die products o&these 

TfesStoBBiB l first screens taking plsce on tlie floor 

jjfi—, jml | i f | i * fcps below The shot Is now given a 

I I / XrwLJ / \ j / I TpNv final polish which adds the perfect 

\ \l 1 / Aum.nu, 1 I luster which characterises good 

W a It*/ W *.* 1 " !* I shot, and It I* thence conducted to 

n M laBI fea tey [>J I I the storage tanks. 

B I® 1 W -:E; Tests for diameter number of 

BH EM, I JfEL Ja y Era I pelleta per ounce hardness, round 

ness and general appearance are 
J& y r jl^w 1 wL iSSiM HBm LITiM now mnde on the finished product 

r 1||U Chilled shot being harder than 

^ drop shot, la not mutilated ns 
jL w jkJn muih * llM> flro<1 from the bore of 
VvMikm }EEi73rf5u?fi${§i MJ a shotgun, and therefore give* bet- 
tapljltiJ **“ ter patterns. The makers, know 

Hul bag that soft shot has better kill 
[) mm mu Ing powers than chilled shot due 

JUT Ts jHl rari isuoTt^ WltM jjflSfl to the upsetting of the shot In the 

1 '~i n foi r™ PSS|S!| game, have found It necessary to 

pH I— I have a standard hardness for enrh 

J I IfeJ jnsp* flB Individual slie of shot. The poured 

ii [mF TT. making a total of 20 slues. 

“•^TllLo *» ‘ M I— W MS Bat the nine sixes of limkahot are 

— JLUa^— mUI -, L BMi Jt cost. There are also ten sixes of 
lead halls wlih h are cast ranging 
from tlie 44 caliber to the 10 
Mnery for perfecting the shot gage Mill 
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Whereof 

Why Our Agricultural Prosperity Depends targely q^ ^j: ^ 

ByGaorgrtBV^, 




»A^o#Com 


1 the 80-ocr* flaw of eon which *u 
II cnlttoatad tad harvested by the eokatiete tory were 
I at Virginia Is 1006, our annual corn pro- ‘ 



of cereal crop*. Both la 

9 that American femora grow. 

According to tM eeaaus of 1826 there wan 9,*4SJU8 
ferine In the United State* and laat year TM per cant 
of than ralaed an a wage of IS acre* of com per farm 
la nine of the laat twelve yearn, 
worth more at market time than both 


of Tenneeete, Kentucky and - Ate Northwest terrV- Md quality. Sam 
were nettled. Cook waa raiaed i* tb* chief crop bnfoeto attmlly- 
ree marketed pridt pally te tbe form of whiskey vuteped. /Theta* 
J ~" J eon pro- 

•a railroad 
• available 
War retarded production 


About 18Wi Weight ratw wan towered and this per- 
mitted mtpptag corn aid fot Hveetock greet, distances 

at a predt The derelojAnt and extensive me. of more 

efficient add powerful machinery, and the breeding of which la 

better strains of com and bnproved method! of market- urea our 

cotton crops, Da eight of the laet twelve yearn tbe big the crop all aided In making com **" 1 — I *“ 


p in the United Statee. 


crop li 

The peculiar condition prevail* in the Americas 
Ideal 

of the 



metottcance of eoU fortil 
meaforiw against fix 

No picture of onr 


Com, our kingpin crop, la put to many 
porker famlllea which alwaya are moet nun _ . 

to the arena of maximum com production convert four- devoted to com. One-half of the 

tentha of tbe American com crop Into meat and lard, land la occupied by small gralna * 

Horace consume 20 per cent and cattle eat 16 per cent not l 

of what remains. Ten per cent of the crop la con- able, 

verted Into human food, bring conaumed on farms and pract 

ground In merchant flour mills Cora la also used of labor satisfied. Hay and small gralna 

ex ten lively Ih the form of illage, fodder and Mover aa do not compete with com foe tbe time 

a feed for domestic livestock It takes four million and attention of the farmer ~ 

acre* of com annually to fill the hundreds of tlamaanda he grown when bo haa spare 

of alio* which now dot the landscape In the leading hi* con growing nwpotielMlItles. 

dairying and livestock district* of the country Tan Neither their planting, cutting nor 

million acres of com ate harvested each year by baga threshing interfere with the com 

and sheep that are fattened for market 




• e*«* pmdhetie* nd,U)gg.'.dd fo'o ffi /otoov 


Six of our flutes. Including Iowa, Illl- 
nola, Nebraska, Missouri, Indiana and 
Ohio produced 48 per cent of our entire 
com crip as well aa 45 per cent of our 
pork supply and 26 per cent of the beef 
which goes to feed our 107,000,000 people. 
Com Is king not only because It occupies 
more of the former’s time and attention 
than other crops, bat also because It Is the 
principal source of food for the American 
people, either when consumed directly for 
human nourishment or converted Into 
meat product!. Three-quarters of the 
world’s annual com crop Is produced In 
the United flutes. There 1 m no other com 
growing region which equals the famous 
American com belt Argentina, Braall and 
Mexico grow considerable corn, moat of 
which la consumed at horns, except In tbs 
case of Argentina where the output Is 
largely exported. 


com to every four that are grown In the 
land when the fltara and Stripe* are tbe 
national emblem. Among the leading 
foreign grower* of com are Italy, the 
Balkans, Hungary, Spain and Portugal. 
Southern France also grow* some com, 
while the Rumanian and Hunga ri an 
irialns, meet nearly approximating the 


sumption and for export purposes. Tl 


4 Blgypt gr 
et of the fl 


e food locally During tbe last three yean, 
tbe world crop of com haa aggregated about 8 .BCKX 000 ,- 
000 bushels. Aa tbe United BUtee la the leading pro- 
ducer, the world output Is gens rally abundant or " 

In direct proportion to production In this co un try 
Corn wax the earliest cultivated crop grow 
American forma. The Indlagfctaugbt the early so 
In the Virginia and MuwiaiinjUa oolcnle* how to 




.n 1920 there were 6,448,- 
farm* m the country, according to 

\ the cemui enumeration. Loti yoar, 76.3 per cent of Act* 

k an average of eighteen acre* of corn per farm. In nine of the lent twelve 
l yean, our com crop ha* been worth mart in the market* than the 
c om bine d wheat and cotton crop* In eight of the*c twelve year*, the 
value ef (he com crop hat exceeded that of aU 
our pome and twine produced for daughter. 
The aggregate acreage planted b com on.aU 
our farm k comfortably in excet* el a hut* 
JrJ m&mu. At Mr Dccy't headline nv 
dicaltt, tom u mdoed the fctrqf of cupc, over 
the United State* a* a whole: and if a the 

a t of thU paramount Hem m our africoL 
I program that ha ted* et comiderebk 
Asm page*.— T he Editor. 


Of our com crop batng 
shipped abroad. In 1880, w# exported 10A 
per cent of our earn crop but afoot that 



vent corn out of aU 
befog agriculnu 
prof- lg bettor 

la all bonotaai 

part* of toe 


Sta of Iowa. Ho ’ 

OoTymr^ 

wbita her foreign shipments to Bump* 
have, during meant years, annually 
amorai ted to approximately 90 per c*ct of 
Exports of Argentina com to the United 
1 boon largo and probably will not 

t on e * untom our popateixw tecneseo 

pmpoftton to too rtoonrem of.onr domeottc 
fc Fwutgn buyer* elalm that Aigratint com 
tfout tint produced fo America twraua* ton 
lamaUrr, making It bettor adapted to poultry 


. The grow- / ton wffl toi pand keep totter . _ : 
(Batributod. l 


Plant, cultivate and harvest corn. Ortgtmafly, tbe only U groi 


to tola too dor el opmmt ond u*e of tebonoavfog gm- 
chtomy to abet cecu-ndring operations has been mocbal. 
It la netobte that 


primitive ayetem of ptedng a fish ta each 
U of com a* fortUfoer. 

Directly after tin Mumfotkanry War, too tortile 
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gi fti^ i to pries* *» a oocsequcaoa of repld market- 
ing «* harvest rims out b* avoided, farm organisation 

foforetn, dSrTttTiJ? 

* a MON prtacerou* and better paid agriculture Ad- 
'Wwwatat in fora otgafctoatkn must go hand In hand 
Mft the Itopwvomsnt to ths distributive machinery of 
tttfCdqfttqr. FoMittaUjr, American farmers mutt ad 
BWdmstS* to accord with national and world 
require* tarn pork and beef, the 
<Wfh <*ywc» ^w l U ^ha re to modify hla fanning to coincide 

MofeSy tomand much t mortT^f^nd I j^* and this 
Wtt mean that W« mnat tncrcaae onr com production. 
3** *?»■* to *Mch meat Witt constitute a part of the 
diet tffthto larger population witt ham an Important 
bfoirln* epos tutor* oom production. 



Th* Fourth Dinunsfem 

WKS to a atranga delusion that the fourth dimen- 
i to<m mnat be eotMthing wholly beyond the conception 
of the ordinary man, and that only the mathematician 
eap be Initiated into ita mysteries. It to true that the 
mathematician has the advantage of undsntandlng the 
technical machinery for solving the problem# which 
toay arias in atudying the world of four dlmeosXm*, 
bat M rtgards thi co oopdqn of tho four dlmaudniu 
Of the world hla point of view la the aame aa that of 
hnjrhody ohm. Ia It enppoeed that 6y intenaa thought 
the mathematician throwa himaelf into aome etat* of 
traeoe to which ha parcel ree aome hitherto unsuspected 
direction stretching away at right anglea to length, 
breadth and thickness! But that la aa error. 

The world of four dimensions la perfectly familiar 
to everybody. 

It la ohvfame to everyo n e avan to the mathematician 
—that the veorM of ootU end pennenont obfeclt has 
torse dimensions and no more, that objects are ar* 
ranged in a threefold order, which for any particular 
faun Tl dual may be analysed into rightend-left, baek- 
wanto-and-forwards, up-and-down. But It li no leas 
obvious to everycne that the world of erente is of four 
dimensions; that events are arranged In e four-fold 
order, which in the experience of any particular indl- 
vidnal will be analysed into right-end left, backward*- 
and-forwarda. up-and-down, aooner-and-later. 

This news that the events around us form a world of 
four dlmetudoaa la aa stale aa the newa that Queen 
Anna la dead. The reason why the relativist resurrects 
this ancient truism to because it la only to this **4U- 
eeofad combination of four dimensions that the eopdri- 
SNMt of alt ob tero e rt moot In our own experience one 
dimension is sharply separated from the other three 
and is distinguished as time, but our experience is solely 
te rre st r i al, and if we insist on building the scheme of 
nature on purely terrestrial experience we are limiting 
ourselves to the medieval geocentric system of the 
world. 

We mnat try another plan. We can never eliminate 
altogether the human element in oar conception of 
nature; but we can eliminate a particular banian ele- 
ment. If our thought must be anthropocentric, It need 
net be geocentric. We must leave the space-time frame 
entirely indeterminate. When we do that, we find that 
Om world common to all observer#— In which each 
o aenr vur traces a different spacetime frame according 
bo hla own outlook— to a world of four dimensions. 


which changes according to the motion of tbe observer, 
and that there Is a Knjxr-obJect In four dlmawlisw, 
not to be Identified with tbe threo-dlraexutoaul chair In 
Ptolemy’s scheme, or the same chair In Copernicus's 
scheme, but giving rise to both these appearances.— 
Abitract from Roman** l,«jt*r*, IMS, by Profcuor A. 
a stmngto*. 

A New Vitamin Bread 

T HE discovery of a newly-pertected bread Is the re- 
sult of extended in\estlgatlons conducted by the 
Mellon Institute of Industrial Beaearch of the Onlver- 
stty of Pittsburgh In direct cooperation with the baking 




experts and scientific staff of a leading baking company 
and a group Of retained spedattats In food chemistry 
According to Edward IL Wsldletn of the Mellon In- 
stl tuts, there haabesn developed and put into stfceeasfui 
commercial practice a method tor the extraction of 
vitamins and mineral salts from the germ of the wheat 
berry. These products are Head for enriching white 
bread la order to Impart owmtate nutritive value and 
dietary balance. Dr Weidlefii says that the food valtto 
of bread Was formerly ascertained by chemical analysis, 
but that analysis 
! falls to tell the en- 
tire story, the only 
accurate detenu Ina 
that being obtained 
by feeding experi- 
ments on human be- 


stve (Met, will not 
support Ufo iBdefin 
Italy. It was lacking 
In vitamins and min- 
eral salts. When 
tbesa were added, 
grant I mp rovement 
was noted. It was 
further found neees- 
'*w$ to add milk 
pctfliiM In place of 
water, and to bah 


lance the mineral salt constituents by tbe addition of 
the new wheat germ extract Tbe new bread resulted, 
and It is claimed that this perfected product with only 
the addition of water to the diet will sustain Ufo 
Indefinitely 

The significant part of the discovery Has In tbe recog- 
nition that some of our milling processes have been 
depriving our bread of their vitamins and mineral aalts. 
The experience thus gained by the teats is a rerapltula 
tlou of that gained by the soil expert Until recent 
years It was believed that a chemical analysis of soil 
samples truly Indicated the qualities of that soli, as 
well as the particular elements to be added to It In the 
form of artificial fertilisers. Today it Is known that 
while such an analysis Is of value In soil treatment, 
It Is not the last word. It was often fonnd that the 
addition of the elements Indicated as lacking by tbe 
analysis did nut produce the desired results. It is now 
recognised that the beet way to determine what tbs 
anil needs Is to experiment with tbe life that grows 
from It If one wishes to know, for Instance, whether • 
certain kind of soli will raise potatoes well. It Is necen 
snry to try growing potatoes on It that Is, to “ask tbs 
solL” Analogously, in finding a bread that Is a com- 
plete food It Is necessary to "ask tbe body" fay trying 
It as a complete food Such tests, supplemented by 
chemical analysis In order to check up on the exact 
nature of the modifications made from time to tint* 
finally brought out the desired loaf. 

Water and the Climate 

E VE It \ ONE knows how much more steady to thi 
stute of the weather on small Islands at great 
distances from continents than in most other places 
Everyone knows how much milder the climate Is, bow 
much cooler In summer and wanner In winter, at the 
seashore than a comparatively small number of miles 
Inland. This phenomenon depends on the water 
How does It deiiend upon water! What to the effort 
that water exerts In that respect! There are several 
factors. In the first place, It lakes a great deal of beat 
to raise tbe temperature of water, or, as the physicist 
says, tbe s|iertflc heat of water Is high If you take, 
for lnstnnce, a pound of water nod a pound of almost 
anything else— there are a few substance# that are 
harder to heat than water — and heat them over a care- 
fully regulated flume for a certain Itmgih of time, and 
measure the rise In temperature, yon will find that the 
rise In temperature of the water Is lees than that of the 
other substance. There are a few exceptions, but there 
are very few Hie result to that an ocean or a lake 
ubaurlm beat, and dues not Itself rise very much la 
temperature. 

Again, the evaporation of water takes up beak Every 
one knows that Everyone knows that la order to 
evaporate water away at all rapidly you must heat It, 
and tbe amount of beat that Is taken up In this evap- 
oration of water to greater than In the evaporation of 
anything else , that to to say, you have got to put more 
heat Into water In order to boll away or to evaporate, 
let us aay, a pound of it, than you have In order to 
evaporate a pound of anything else. Thus tbe more 
rapid the evaporation tbe more effective the resistance 
of water to the rise of temperature, and for that reason 
tbe cooler the climate In the marine region compared 
with the climate In a region where there to no water 
to evaporate. This to one of the most important of an 
economic factors on tbe earth. It to a factor that, aa 
much as any other one, perhaps, determines whether 
a given part of the earth is nr to not really favorable 
for a high and active and prosperous civilisation.— 
A bairn oi from article by Projector L. J. Headers**, 
Scientific Monthly for November, tm. 
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The apparataa for detecting the strew actsally produced In any member of a bridge with live load 


When a Bridge Tells Its Troubles 

A New and Ingenious Device for Measuring the Effect of Traffic on Bridges 


VHW device haa been iierfected by the 
U 8 Burma of Public Bonda which will 
determine the strew produced In any ineui 
chicle or train 


r It, n 


t the 


denim a bridge a ... 

weight phia the load standing cm It, but when It ci 
to making a corral allowance for the Impact which 
every moving load produce*, they have had to eetlmute. 
The new aimarntii* la deidgned to fumlnh data long 
aonght by engineer*, ao that In the future they will be 
able to prepare dealgna baaed on accurate Information 
rather than on the mere attempt to make a liberal 


The device need, as dcecrlbed by a B Smith of the 
1)1 vt irion of Teat*, make* a photographic record, by 
mean* of a benm of light, of the lengthening or short- 
ening of an> part of the bridge. From the data time 
mined, when the rise of n member I* known, the atreaa 
In It can be cnhnliited. and by other calculation* that 
part of the atreaa which la produced by Impact can 
bo determined. Hueh Information can be uaed In the 
dealgn uf new bridge*. 

The dealgn of the measuring Instrument la baaed on 
an optical principle, lta eaaentlal feature* being ahown 
In llie diagram. A and R are the two g*ge points, A 
being movable and pivoted ua ahown At It* upper 
end I* attached, by mean* of an adjustable fixture, a 
mirror By mean* of a small lens a source of light I* 
focused on thl* mirror and la reflected back to a photo- 
graphic flint 

In operation, any alight movement of the point A will 
rock the tmtall mirror about It* pivot, thus deflecting 
the beam of light and very greatly ruagntf) Ing the orig- 
inal movement By thus using a beam of light to mag- 
nify the movement* of the bridge member It ta made 
possible to eliminate alt but two moving parts, namely, 
the gage point with It* extension and the mirror on Its 
pivot Since the movement In either com la extremely 
small, throe pert* respond readily with very Utttc eo|n- 
ponent effect of Inertia. The greater part of the mag- 
nification 1* obtained hy the movement of the reflected 
beam of light, caused In turn by the movement of the 
mirror, and as the former takes place without any 
effect of Inertia whatever there can be no lag or over- 
travel of the recording beam In order to make the 
Instrument recording, a photographic flhn la so placed 
as to receive the beam of light which passes through a 
slot and makes a direct record of the variation* In the 


As shown In the photographic the Instrument, L la 
a small electric light whose Oinnt la focused through 
the lens on the small mirror at If Tha Image of this 
filament t« reflected back acrosa the vertical slot located 
in the partition of the Instrument at T Past this slot 
a roll of Dim la caused to move and receive the record. 


worm gears, drivre from a smnll electric motor that la 
run by a storage battery This battery also supplies 
current to light the filament. 

With this Instrument It Is possible to get magnifica- 
tions of more than WO times the amount of the original 
deflection, but for moat case# 800 time# has been found 



Diagram shewing priori pi* of the i 



ample. The amount of magnification Is Calculated by 
placing the device on n specially constructed block and 
by means of a micrometer screw, moving tha gage print 
to a known extent and then measuring the record pro- 
duced on the film. 

Intensity ami Duration of Fire 

S OME experimental work haa been undertaken by the 
Bureau of Standards in connection With Investiga- 
tions of the flre-reststlve properties of building ma- 
terials, to determine the actual fire exposures to which 
building constructions may ba subjected as used to 
1 muse various occupancies. In furnace fire tests of 
such destructions, they are subjected to fire exposure 
the Intensity of which Is determined according to a 
standard time-temperature relation, which ba* been 
thought to represent a moderately severe building fire, 
the duration of which will depend on the building con- 
struction and building contents, the latter being deter- 
mined In a general way by the occupancy Fires of 
lung duration and high Intensity are produced by such 
occupancies as heavy manufacturing, merchandising, 
and storage, with office and reeldenca occupancies at 
tlie other end of the scale, aa giving the lowest dam- 
turn and Intensity 

In the latest test which the Bureau baa carried out 
a small building was constructed and furnished In such 
a way as to simulate an office occupancy It was then 
burned out In a manner calculated to approximate an 
exposure Are While Interesting survivals of the con- 
tents of a safe were obtained, it la apparent that to ba 
conclusive further experiment* will ba nece s sar y, par- 
ticularly to determine the effects of larger room dimen- 
sion* on to tensity and duration. Efforts are also bring 
made to obtain an estimate of tatraaltlea of fires In 
building* by examination of fire niton An inspection 
made of the Burlington Bulldtog (Chicago, DU after 
the Are of Match 15, 1932, ladle* ted that mortmain 
temperatures bet wee n pso decrees end 1000 degres s 
Centigrade (1T42 to 1922 degrees Fabrtnhrit) obtained 
RsnatoHy over the burnt portion to judge by timed 
met* Is, the melting prints of which were later aster' 
mined. At a few location* the temperatures apparently 
exceeded these averages by about 100 degress otnti- 
flrefle 
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'y.ANwr G— Hne- Boctrie Fwifkt Trnln 

TK **•* bf the Auatw- 

lPalmler Motor Company, of, vienaa, 1* mode op of 

Si? ylb ^ 1 8,1,t < Ute m&m eu or tractor, carrying , . — _ — „ , lul ^, 

Ita* **aeUne-*Uctrlc art for generating the efeotric en- /aboard the tractor The cot- 
f**f *5?™ *» Ptopolaloo end vfor controllng tie ton la gathered through a 
trafa aarrlea, ascend, a trailer, derttoed to recelro the - ' * 


a tingle 
trip acroia the Held. The 
aaetlon not only pick* Ur 
cotton, bat gathers It In bags 


hone twenty five feet king, 
tad all that the operators — 
one to each nowtle— have to 
do la to r - 


W* tractor, which ltaelf carries no useful load. Is a 
vehicle fitted with a lOO-borsapower water- 
oooted six-cylinder gasoline engine, rigidly coupled to a 

SfrkOowatt coctinooawenrrtnt dynamo, aa well aa with to the Indlvldiml blooms. A a 
* * *www ht euch aa electric lights, starter, auxiliary fast ns the oiierutur cun 
aubareter, etc, and % capstan installed at the rear touch the noasle 
e9d d< the tractor. In ad&tlcn to a self-acting vacuum 
the vehicle carries s hand-operated brake. 

Th# rear wheel* are driven from two electro-motors, 
each of about IB horsepower The tractor la designed 
for traveling both on the road and on mite— on rtand- 
ar£«acs track* as well aa cm the wider Suasion tracks. 

The trailer carries Its considerable useful load of 211 
to 80 tma distributed over four axles In order to Insure 
sn axle pressure as low as possible. All eight wheels 
are driven by electro-motors, thus warranting the trae- 
tlT» three required The trailer mounts both a self- 
acting vacuum brake and hand brakes, thus insuring 
rate braking of court deni Me load* on gradients. The 
tour-sale trailer Is made up of two pain of single-axle 
bogies connected together by horixantsl joints and con- 
stituting the front and rear cars respectively, which, 

In turn, are joined by a girder The weight of the 
tractor Is about eight tins, that of the trailer about 
IfiVh tnos. The maximum traveling speed of the train 


It files out, posctajMo 
the hug In the tank. It Is 
claimed that four oiierator* 
on the noxxles and a rtflli an 
the machine to take cure of 
the air supply can (tinker at 
least 0000 pounds of cotton 
a day 

A powerful suction rotary 
pump Is used, handling a 
large volume of air ul low 
vacuum. Two tanks art em- 
ployed, ao that air can lie 

shunted from Die full one to the empty one In corniee- 
tlon with the emptving of the tank of cotton, making 
It unnecessary for Die pit kern to stop their work It Is 
emphasised lliat the cotton Is picked absolutely clean— 
thst It “points ont und begins to go" before the noxxle 
even touches It, and Hint there Is no neeeselij for 



slnee the second w 111 he clear from It The 
neir consists of a certain number of links and stretching 
screws by means of which the nssenibly can he drawn 
tight utsmt tlte wheel During the rotation of the wheel, 
the tires revolve upm the Inner surface of the shoes, 

— , — which are successively laid upon the ground. When 

level hard roads of medium nuullty is about 10 taking any leaves or jiurts of the i««l The entire the shoe has been replaced hy the preceding one. Its 

■norm lunn <»- — «--•-■ *— handling of the cotton ufler It la removed from the boll tunnnlons reach the upper end of their course mine the 

Is taken cure of, automatically, hy the lumlilne, which nixie, and turn It about so that It Is ready to be planted 
differs materially from others already dew rlbeil In the ground again. At every revolution of the wheel, 

the shoe will first drop 


kUomoters per hour and Its maximum climbing capacity 
Is a grad* of 23 per cent All there data are relative 
to full-load operation. 


Another Cotton 
Picker 

A mong the inno- 

ttoos of the post 
few years have been 
several cotton pickers of 
unusual promise. That 
It ha* always been 
n ecess ary to pick cotton 
by hand Is well known, 

economies and the ex- 
panded production that 
would result from a 
completely successful 
machine picker We 


weight 



Separate views of the trader and trailer of the new Austrian gasoline- electric road train 


deed the shape and pro- 
portions of the suspoi- 
alon are such that the 
kinematic couple cow- 


Thla machine is designed primarily to be run from 
a cheap gasoline engine, since, while electric drive Is 
quite practicable so far as the machine Is concerned, It 
‘ ' ~T6 In the cotton fields. The 


KUHpeuHhm holes serves not only for placing the shoes In 
front of the wheel and raising them reurwtmlly, but at 

the sumo time for the power engagement of the wheel 

m oTiin'other oi.vtonsfr given the iuort'nMriy wlth th * «*““• The wight of the vehicle bears directly 
- - - - -*n the top of the sh~— wuieh th. ®m ~- 


n which the wheel w 


— — ™,, — — — ~ — — Infallible traction that one can hope for But the , , - - , , _ . , . . 

picker alone weighs TOO pounds, and eon actually be caterpillar has disadvantages which have heretofore wive without any sliding action, and the whole traction 
pulled by horse or by hand. If necessary It Is small limited it to agricultural work hi heavy ground, where Ktrn “ " * u W*>ried bv said couple and by it sxms. We 

enough to puss between the rows, and by means of a its advantages imtwelgti its drawback*. An Italian *“ " m * “ ““ """ **"** 

wide extension bar Which carries the suction noxales artillery captain, M fluerrlnl, ha* perfected the appa- 

far to the aide of the machine, It can be made to pick rulua Illustrated herewith, designed to tiring caterpillar 

to rood vehicles, dl- 
cnterpDIar cum- 



multtplldty of parts. 

Tbs fluerrinl device, In a 
simple and practical manner, 
provides any driving wheel 
with an anti-skid traction ap- 
paratus which 


obliged to omit various constructional feature 
which have contributed to the practical success of the 
system The advantages claimed for the system In- 
clude the following 

It Is appltcublu lo all kinds of wheels, whether driv- 
ing wheels or combined driving and steering wheels. 
GIvmi the simplicity, euse and rapidity with which the 
device can he put <* und removed, all motor vehicles 
will he able to use tlietr highest speeds on ordinary 
road*, and at the same time w 111 have at their disposal 
an apparatus whhh Insures perfect adhesion and allows 
to travel and work, away from n ' * 


hearing surface and Is light the worst and most Irregular ground The motive power 
and sadly removable It Is m *» to Die maximum degree pertly owing to tbs 
feet a veritable caterpillar In perfect adhesion of the driving wheels, and pertly be- 
which the rollers, gear wheels running loss Is limited, whatever the ground 

ttdfltoDsrt/Are suwjrwaed. way be like, t» the gliding of Die trunnions against the 
gnd their functions performed <*!#» » f ,«>* eusprarton holea. TOe use of U 
Sffahoes attached to the drtv- w 1 "* 1 *’ ear ot ‘ lr *» 

'-g* wheels of the vehicle In they roll easily a 
2 case of read tractors and surface of the ah 


s are applied by means of 
belt which cen be quickly 
adjusted and stretched over 
the tires, and In other cases, 
such a* agricultural tractors, 
without s belt, hy means of 
Independent slides mounted 
around tb* Wheel In the way 
(.trains are so m etimes mounted. 
We may onuflnt e u rsrtva a 


To Disinfect East India Hides 

A merican tanners using British Indian hides and 
skins, reports Vice Consul Hooker at Madras, will 
be Interested to learn that the installation of a hide 
and skin disinfection plant in Madras Is contemplated 
by a native concern The proposed plant will be 

equipped to handle about 2(500 skins per day The 

the way enterprise when In operating order six 

‘ Simplify and facilitate the direct shipment < 
from southern India to the United States 
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Elevation and Range of British Naval Guns 

Main Armament of Capital Ships Remains Today as Originally Designed and Constructed 

By Hector C. Bywater 
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mHlB question of the mechanical means by which the bane IU weight Is curt? fully estimated at 1188 ton*. where it uux to stund It wns hauled up the ramp no 

A ancient Egyptians set op their huge obelisks, often It has remained for the Chief Inspector of Antiquities rollers until Its base lay over the sund pit The sand 

la a court Shorter thft> the obelisk Itself, has long been In Upper Egypt, Ur R. Kngrtbmh, to suggest tlte above was then gradually withdrawn through channels Itelow, 

• mystery. Cleopatra's Needle la 6814 feet high, 8 feet solution of the obelisk raising problem, based on refer- and as it tun out the obelisk sank Into the requisite 

wide at base, and weighs 186 tone. An Egyptian obelisk cnees In Egyptian papyri to a sloping brick embankment vertical position The three lower diagrams Indicate, In 

new at St Joint Lateran in Borne la 106 tact high, 9 nr ramp 400 yards long bv 83 yards wide, and the use the order abown, the sand being removed from the pit, 

fset wide at b eet , and walgha 400 tons. Still more of sand la making It, also to the known nan of levers then the obelisk coming to rest, and lastly the obelisk 

eoonnOtM I* the obelisk, never raised, which was re- and rollers, ropes, and ihe employment of thousands of polled upright This Ingenious engineering Idea may 

esfetty ones It bed lying horlsontally tn a granite bed slaves. The obelisk was not raised, but lowered Into a he typical after all, of how the Egyptians carried on 

at Assouan. It la 198 feet long end 14 fset wide at funnel-shaped sand-pit dug In the ramp over the spot much of their remarkable construction work 


OBELISK-RAISING EXPLAINED t HOW THE ANCIENT EGYPTIAN ENGINEERS EMPLOYED A SLOPING RAMP AND A SAND-PIT 
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Industry in the Philippines 

The Golden Opportunity Which this Dependency Presents to American Capital 

By Vux-nte VUlamm 


H pl •*' KCDN’OMIC progress of the Philippine* 
Hint* American occupation 23 jonra ago 
fur surpasses Unit of tlx three centuries 
preceding It It 1* nuirkeil hy exlcn*liin of 
111* rations, greater and more standardised 
' pnnlmtlon modernisation of processes nail 

more coordlnotlon In management und marketing Tlie 
divelopment of the count rj on u larger scale lu a 
challenge to enterprise 

Tliere lire 7U)0 Inlands In the Philippine group, which 
fuit makes water transportation vltnl There lire 0000 
mile* of good roods, (MMM> mile* of telegraph line* and 
000 mile* of Inter island cuhle* Distant |*>lni* In the 
nrtlilpelui,o art connected wllli Manila b> radio ’Hie 
out Hide world la reached hy three cable* and one wlre- 


kllu* In 1020. _*1 per cent of the sugar produced was 
00 degrees centrifugal und 70 per cent 88 degree* 
Muscovado , in the following year It wus 30 per cent 
centrifugal and 64 per cent Muscovado A* modem 
methods are Introduced more centrifugal sugar will he 
produced, which mean* more returns. 

There are stilt a good natnber of animal driven htllls 
ami small steam-power mills furnished with side-valve 
engines. The sugur out-turn of these mills Is usually 
of low grade on account of dlscolorliatlon hy canonisa- 
tion in kettles placed directly over the Are The output 
of modem centrals compare* well with the best of Its 
kind In the New Wit market There are now 32 of 
these centrals erected with a capacity of 28,000 tons 


charge the syrup Into vacuum pons where It Is boiled 
into crystals. Impurities remain In the mother liquor 
and are carried off as molasses. When the massecalte 
has been boiled to a proper density the contents of the 
vacuum pans are dropped Into mixer tanks whence 
they go to centrifugal machines for drying. Molasses 
Is finally separated from the crystals and the sugar Is 
then seat to the begging bln ready for export The 
molasses Is further subjected to a process of extraction, 
the residual molasses being naed for making alcohol 
or cattle feed or burned for potash 
The coconut oil Is expressed from copra which Is 
dried coconut moot In 1918 there was only one mill 
In the Islands and the export that year amounted to 
5,000,000 kilos, while In 1919 there were In operation 



Glimpses of the Industrial life of the Philippines 


less system There I* a tonnage of 1,300,000 engaged In 
ocean shipping, while the aggregate of entrances nnd 
clearances in the coastwise service Is 2,0002)00 tons. 
The foreign trade totals $230,000,000 vctirly and the 
domestic business amounts to $000000000 The arehl- 
pelugn lias on area of 115000 square miles with E popu- 
lation of 11 INK), 000 Tlie total wealth of the country 
Is estimated at $3.30001)0,000 

The Public Utility Commission has jurisdiction over 
three railroad systems, one street railway, one gas 
plant, 34 electric plants, eight wnter systems, forty tele- 
phone st stents, two telegraph systems, 24 public 
wharves, 484 automotive vehicle lines nnd 138 steamer* 
and stenmsblp lines. 

Tlie first sugar shipment was made In 1703 when 
about 500 000 pounds were shipped to the United States. 
Development of this Industry Is steady bat rather slow, 
principally due to limited capital. In 1900 the export 
was 85,000,000 kilos, In 1922 It was over 800,000,000 


on the Island of Mindoro. The first shipment of ecu 
trlfngnl sugar, however, was made In 1914 from the 
8an Carlo# plant 

The cflne goes on an endless moving platform Into 
the crusher provided with rollers, from here the mat 
of ciute passes to the mHUng plnnt proper consisting 
of a series of roller mills set In tandem The cane 
fiber Is then macerated by the application of water to 
obtain the maximum sucrose extraction, the fiber pom- 
lag from mill to mill daring this process. The juice 
obtained Is subjected to a process of clarification After 
being treated with milk lime to neutralise the aridity 
It Is discharged Into settling tanks to remove Impurities 
and then decanted Into the evaporator supply tank and 
from there pumped Into cachata tanks whence It Is 
again decanted and discharged Into filter presses. The 
clarified Juice contains about 86 per cent water and 18 
per cent solid matter About 75 per cent of the water 
la removed by multiple-effect evaporators, which dls- 


43 mills equipped with 298 ex pci lent and 220 hydraulic 
presses from which 1402X102)00 kilns of oil were shipped 
abroad. This material goes to the soap, margarine and 
compound lard Industries, displacing in a great measure 
fats and certain vegetable oils. 

After disintegrating the copra it Is passed through 
grinders where It Is converted Into meal which that 
passes to the dryer where It la moved on belts under 220 
deg. Fahrenheit for about 40 mlnutea, all surplus mois- 
ture escaping In a continued draft The meal then 
finds tis way Into the oven far further te m pering or 
cooking, being subjected here to a dry haet of about 
160 deg. for 20 mlnutea or ao, at the end of which time 
It goes to the expeliera where It la ground by apiral 
acreeo* at thousands of pounds of pressure to the 
square tneb The oil, laden with Imparities, flows off 
to receptacles whence, after segregating foreign matter. 
It goes to filtering tasks tor further clarification. From 
here it com to storage tanks ready for shipment In 
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sea tanks. Tbe most Important byproduct of the oil 
is the meal which contains about 0 per cent of oil and 
Is utilised for cattle feed in America and Europe 

Tbe Philippine copra industry Is quite Important 
There are 88900900 coconut trees, of which over 47,- 
000,000 trees are in bearing, yielding mutually about 
1 ,500,000,000 nuts In 1921 the copra production con 
stated of 181.00(M)00 kilos of aundrled, 193,000,000 kilos 
of smoked and 1,000,000 kilos of steam-iuid hot air 
dried. Improvement In the copra drying process Is 
badly needed to place Philippine copra on a competitive 
basil with that produced In neighboring countries. 

A profitable Industry can be developed out of the 
huska of the coconut, estimated to be 100,000 tons a 
year, tor making coir mats, binder-twines and allied 
manufactures. Coconut shells make fine charcoal and 
were used In the fabrication of gas masks during the 

An Industry which is hardly two jears old is tbe 
desiccated coconut used In the omfcctloncry manufac- 
ture America alone Imports about 40 000,000 pounds 
a year This commodity Is protected by a high tariff 

Hemp made Manila famous. The hemp («tn fee- 
flic*) Is a perennial plant and Is the most Important 
endemic In the Philippines. The eoiintrj has a natural 
monopoly on It, the hemp transplanted with the greatest 
of care In other tropical regions having produced only 
Inferior and weak fiber Hemp was known as cordage 
article In 1820 when an American natal vessel took 
a shipment of It back to America Although It was 
locally known far centuries It was not until 1840 when 
It became an International article of commerce In 
1921 over 141,000,000 kilos were exjwrted 

The stripping Is done by hand with the old of a 
simple apparatus Invented by a Spanish priest In 1810 
A great number of stripping machines have been In- 
vented and proved successful In the laboratories but 
found unsatisfactory for the economical extraction of 
the fiber under field conditions. The fibers are the 
flhro-vsacular strands of the sheathing leuf-stalks that 
make up the trunk After slitting the fiber producing 
portion of the tree Into strips, these are pulled under 
a knife applied to a wooden block The condition of 
the knife blade, the pressure with which It Is pressed 
and the method of drying are the most Important fac- 
tors that determine the color and strength of the fiber 

A tree produces a little over a pound of dry hemp. 
Two men devoting four dnjs In stripping and tree 
cutting and two days In weeding and cleaning the plan- 
tation can make about 71 pounds of the best grade of 
hemp a week and about 1110 pounds of the lower grades. 
The workers are generally also engaged In other call- 
ings. 

Hemp Is both sold- and salt-resisting and by reason 


Is extensive The tobacco area Is Inundated yearly hy and other mineral deposits are known to exist and are 
the Cagayan lUver whhh obviates the necessity of receiving increasing attention Asphalt Is already ex- 
arttfidal fertilisation ported, mostly to Japan Coal is being .mined and It Is 

The fabrication of cigars 1< done by hand. Over stated thut before many years the country will stop 

10,0(10 men und women are employed In the cigar fac- Importing coal Cenunt plunts are working end quality 
lories of Manila, which look like palaces. The outputs of output Is very encouraging Several mineral oil 
of different factories are standardised, especially ns wells hure been sunk, high quality oil has tieen found, 
t» quality, the (lot tinmen t exert I sing the closest super- hut the nmtter of Its commerctul exploitation Is still 
vision la tlie fo< torles. Applicants for work In the t lgar under consideration There are large fertilizer de- 
factories undergo physical examination and employees posits, nnd a couple of usliesios works are producing 
ure regularly txamlned the hast sign of aliment is fair quality materials. 

enough for the employee to be barred from the fac- The rubber-growing industry Is an Infant one Com- 
torles until be or she gels perfectly well The trade In paratlve figures are very Illuminating The costs per 

America concedes without uivll that Manila cigars are ucre of rubber hinds are Philippines, $01 upkeep 

tim best moderate-priced cigar in the market and for coat, $20 Sumatra $110, up-keep cost, $28, Javu, $138, 

this the clime supervision Is largely reg|>onslhle. up-keep cost, $29 Conservative estimates of yield are 

The tolmeco leaf from the plantation Is put through 000 pounds for four year old trees, 291 pounds for 

a process of curing which eight years, and 692 

' pounds for 12 year*. The 

llevea rubber Is what has 
been found to grow most 
advantageously In the coun- 
try Tile rubber acreage Is 
very small although the 
acreiige suitable for rub- 
ber-growing Is extensive. 
There Is a strong move- 
ment In Amirlca to grow 
all Its rubber requirements 
In the Philippines. The 
Industry Is valued around 
$200000000 In the primary 

Mangrove trees yielding 
30 per cent of tannin 

torles. Manila cigars are grown wild In innumerable 

of clean whole tobacco , even the cheapest kind are long numbers In swumps. Papain from papaya trees Is ob- 
flllerm. Scrap tobacco Is manufactured Into cigarettes talnahle which In color and activity Is equal to the best 
nnd the rest exported. In the market There are recognized shout half a dozen 

Tlie commercial forests occupy about 00,000 square plants as sources of medicine In standard pharma- 

miles. Three kinds of lumliering are In vogue hand- copnetn St Ignatius beun yielding slrvchnlne and 

sawing, water or steam mills and large steam mills, brnclne Is grown only In the Philippines, while datura 

both bond and circular types. American machinery that yields atropine grows luxuriantly Castor oil 

nnd equipments are being used In an Increasing degree, plunt, croton oil plant kumalu and other plants of pur- 

The Industry Is strictly In Its lnfnncy The United gatlve properties grow almost In a wild Btate Chicle, 

States market Is Just getting acquainted with Philip- now Imported from Central America, Is obtainable in 

pine woods In 1921 shout 24,000 cubic meters of wood the Philippine* In great quantity The United States 

were sent abroad By actual comparative analysis the Imports 8000,000 pounds of this a year 

hardest and softest woods are found In the Philippines. One great Industrial oiienlng Is the manufacture of 

There are varieties that make excellent railroad ties, paper pulp for wiihli the raw materials ure plentiful, 

one of them, the Ipit, ha* an average life longer than among them being bnmlmo, cogon grass, abaca wastes 

any creoanted tie known Tlie lumber Industry Is re- and viirlons pnlm trees. There should Is- a good future 

reiving considerable attention and promises to l« one for bamboo aorta pulp Starch producing plants like 

of the leading Industries of the country before long cassava, arrowroot, alni-ainim and yams grow every- 


uu.es hisiui inree yarns, ui 
the end of which period 
the tolmeco Is sterilized It 
la then loft-dried and put 
through another curing 
process which lasts about 
tour months With the ex 
ceptlon of the stripping 
machine no machinery Is 
used. It Is not permissible 
to use molds and the sys- 
tem of “team work* and 
the nse of “suction tables," 
which accelerate produc- 
tion at tbe expense of qual 
Ity In other countries, are 
not known In Manila fae- 


r HE prosperity of the Philippines, Mr 
V i Hamm telh in, u pel to be realized A 
billion-dollar trade with (he United Stales 
a tbe aim of hu compatriots As soon as the 
needed capital comes and the staple industries 
are developed, especially those of rubber and 
sugar, Mr Vtllamin feels that hu native land 
mil become one of the most important factors 
m reorld trade And hu rather imposing lut of 
Philippine industries that hold out hope for large 
expansion seems sufficient to justify thu optimum 

— The Editor 


of the fact that It is the 
strongest of hard fibers it 
Is Intrinsically worth more 
than what It fetches at the 
world’s markets. It Is used 
tor marine rope, towing 
rope, transmission rope, 
oil-well cables, lariats, fine 
grades of hinder-twins and 
allied products. The waste 
grades are manufactured 
into paper In Japan. A 
•mall fraction of the hemp 
la made Into tagal braid 
tor bats and trimmings, 
and to the Philippines the 
fibre la need In making 
cloth, hats, baskets and 
many other articles. The 
rope m aking industry to 
tha country has been start- 
ed. In this Industry one 
trig failure tuw already 
been registered. 


A COUNTRY of / 15, 000 square miles and 
jL\ eleven million people, against Cuba’s 
“* * 44.000 square miles and three million 
mhabtlanls, yet mth its resources so untouched 
that its total foreign commerce m iiz most pros- 
perous year Has but 270 million dollars, against 
820 millions for Cuba m the same year— that 
u die Philippines Its climate and soil quite as 
Hell suited to sugar-gronmg as those of Cuba, 
and in addition equally advantageous for (lie 
cultivation of rubber, its forests and mountains 
constituting a store-house of timber and mineral 
Health of vhieh Cuba could never have dreamed 
— this u the country those exploitation the 
present author urges upon us as north while 
Can we do other than agree mth him > — The 
Editor. 


Measures agntnst defores- 
tation and conflagration 
are enforced strictly I vim 
ber exports are penned up- 
on by Oovernment exports 
Embroidery and hut to 
duatrlee are done by hand 
nnd exhibit the Infinite 
patience snd dexterity of 
hand of the Filipino* Al- 
though only half n dozen 
years old the emhroldcrv 
industry lu now worth over 
$7000,000 n year, the 
United States market ab- 
sorbing the big hulk of the 
output. Tills industry Is a 
home Industry corn ponies 
located In the city of Mn 
nlla distributing materials 
Rmong workers In their 
home* In different towns 
and maintaining a corp of 
men to gather finished cm 


where Mali rials used to tbe paint nnd vurnlsh In- 
dustry, like copal, eleml nnd other terpen producing 
plants abound. Already there are lielng manufactured 
hlgh-graile perfumeries from ylang-ylung, champacn, 
vetlver nnd lemon grass There Is a nrnloua of 40 
hectares of mulberry trees yielding silk which compares 
well with the Chinese product In quality There Is now 
much excitement over this Industry which Is believed to 
be another bonanza Magnev llls>r of which there Is 
quite an exportation, and rnttnn and willows are being 
devehqied inpldly The growing of pennut for oil has 
received great Impetus hv the steep raise of the tariff 
on It from foreign countries to the United States. 

The waters of the Philippines tetm with fish, corals 
nnd shplls. There lire some ISO pearling boats, mostly 
Jnpnnese, engaged In the twirl flshirlcs The Hultan 
of Hulu und other Muro dignitaries are known all over 
the world as the possessors of beautiful pearls obtained 
around the waters of the Island of Mindanao Soon 
tbe Philippines will not Import sardines. Anchovies, 
sardines nnd the most variegated llsli abound undis- 
turbed In big schools In the limpid waters of tbe Philip- 
pines Shells for pearl buttons are exported to the 
extent of 700000 kilograms a veer 


The tobacco Industry rank* fourth among the wealth- 
p rod wring activities to the Philippines, with a future 
that outranks an. The tobacco seeds were Introduced 
by Spanish missionaries from Mexico to the sixteenth 
century In 1781 the Spanish Oovernment established 
a monopoly which lasted a century The first Manila 
cigars arrived to America to 1818 when an American 
wind-jammer, the "Pequot," reached Salem with a 
story of sn engagement with Chinese pirates which 
brought tbe ship to Manila Tbe Industry Is well 
organised and firmly established In 1091), 173,000,000 
cigars were exported, while to 1920 the number was 
431900900. Tbe production of cigarettes is 8900,000,- 
000 yearly The area planted to tobacco Is 91,000 hec- 
tares yielding about 83,000900 kilos of leaf tobacco 
This acreage to 894 per rent greater than the five-year 
period of 1918-1910 and 489 per cent than the period 
of 1910-1914. The land available to tobacco growing 


broideries. Cloth Is brought over from the United 
States, sometimes already cut up and marked, for em- 
broidering The Industry Is fsst developing, end con 
sidering the number of potential workers all over the 
Philippines, almost every woman bring skilled In the 
work, tbe future of It must ho limitless. The hat In- 
dustry Is also s home Industry and is whnllv rtnne by 
band work Straw hats are made out of burl, bamboo, 
grass And reeds and grass. 

Expert* have declared that the biggest gold dredging 
area snd tbe richest plnn r grounds combined with tbe 
easiest methods to the world are located In the Philip- 
pines. One of the dredge* doling tonr snd a half years’ 
operative averaged 37 cents 11 yard for every ynrd 
bandied which beats all tha known record anywhere 
American equipments are exclusively used Mining 
and dredging eotnpanU* to different parts of the Islands 
report progress and prosperity Silver, copper, Iron 


The imxtorul Industry I* not 11s Important as It should 
be there bring nnlv I 000 nou carabaos, 800,000 cattle, 
300000 horses, 3 700000 hogs 300,000 goats and 
200 000 sheep ( nmiminh ulili animal diseases are prev- 
alent all Hie tear 11 round Thev are being eomhated 
vigorously and are under rontrol Queeriy enough the 
conn try has to Import about 0,000,000 dozen eggs a 
yenr from Chinn nnd $8000000 worth of dairy prod- 
ucts from America nnd Australia Cattle-raising should 
be one of the Important Industries of the country 
The nlcohol Industry (tlie Eighteenth Amendment Is 
not applicable to the Philippines) la quite Important 
It Is mostly manufactured from tbe ssp of ihe nlpa 
palm coconut tree nnd sugar molasses. There are 
nronnd 00 registered stills producing about 10000000 
proof liter* a year Tin re are two Mg breweries pro- 
ducing around 8,000000 gage liters of lieer a /ear Over 
(Continent on page 11) 
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Using ail to rout the 

mosquitoes from ths rock pits, their favorite 
breeding grounds 


Fighting the Mosquito 

How Minnows, Oil, and Drainage are Freeing 
Florida of a Leading Enemy of Immigration 

By D. H. George 


SSSSnaiNO minnows as mosquito pollccfbon, 
(wing hage drainage ditches that coat 
■ ■■ fmm 980,000 to 900000 apiece, flgliUng the 
H minute parasitic pests with oil and State- 

wide cleanup activities, mobilising every 

agency of modern science to eliminate a 

menace and peril which Jeopardise the rapid settlement 
of the land of our lust frontier— these are the effective 
measures that the Florida State Hoard of Health and 
manifold cl\li and private concerns are exercising most 
vigorously In freeing Florida of one of her most un 
welcome guests, the objectionable, omnipresent rnos- 
qnlto the minute musketeer 
of the Inset I world who de- 
lights in poking his prickly 
bayonet Into human flesh 
Throughout Florida, the low- 
ly mosquitoes that breed and 
swarm over regions of stag- 
nant water have for mni 
vears acted I ho rfllea i 
winged “ShyloLks," ever 
voracious for their tribute 
of blood Floridans have 
now arisen and united re- 
sources In the most deter- 
mined campaign against the 
pestiferous “hloodsuckenT 
ever waged In Dixie 

The mosquito ns an enemy 
to Immigration and settle- 
ment and to sanitation and _ . , 

Itealth Is going to be eradl- Th* W0.099 drainage 
rated from the land of 

flowers and winter sunshine before the armaments of 
science are again set aside Florida has Initiated a 
mate-wide drive which will cease only when the winged 
stlngera that have been a source of dlaeaae anil mensre 
have been permanently put to flight. Although at least 
40 of the GOO known varieties of mosquitoes breed 
abundantly within the borders of Florida only four of 
them are feared as obnoxious carriers of disease Of 
this quartet of miscreants, the mosqultops known 
scientifically ns the aedra tribe are the mast objection- 
able. being the active disseminators of dengue fever — 
a malady which made temporary Invalids of ut least 
20 (ier cent of the population of the southern States 
except Virginia and North Carolina last year The 
disease Is not fatal but it enervates and weakens the 
patients and markedly reduces their economic accom- 
plishments. 

This same aedes mosquito la a virulent carrier of 
yellow fever In addition to being a foe of Immigration. 
Thut Is why all of Florida Is now aroused and enrolled 
In a bonanza campaign to rout the pest The average 
mosquito Is a semi-nautical maritime Insect hr that the 
minute fly cannot come Into existence without water 
In which Its various stages are passed Hence the lead- 
ing control measure Is to eliminate the waterlogged 
haunts und dens where mosquitoes may breed In a 
State like Florida which has more than 90,000 lakes 
and a coast line that covers more than 1200 miles. It 
appear* to the lnymon Impossible to control mosquitoes 
b> eradicating such favorable breeding grounds. Xx- 
perts report however, that by practicing such controls 
In the vicinities of cities the extensive disease and 
havoc wrought l>y the pestiferous fliers ran be con- 
trolled practically The distance that mosquitoes will 
fly from their place of origin depends largely an wind 
and weather conditions. In the brackish water sections 
of the Everglades, they have been found In large num- 
bers Inland 90 to 90 miles from the coast while In New 
Jersey, the busy biters have been discovered as far 
inland at 40 miles from the coast 

Mosquitoes breed In any standing water, even that In 
buckets or rain barrels which are often found hi tbe 
neighborhood of human habitations. Tbe female de- 


posits from 200 to 400 eggs at 
a time, wbtcb botch out In 
from 20 to 48 hours. Gen 
orally speaking, from 10 to 20 
day » are required to complete 
Its, their favorite the development of moequltoas 

from egg to adult during tin 
summer nuetbs. One Interest- 
ing process In the emergence of the new crop of mos- 
quitoes Is tho manner In which the “wlgglers” use the 
old skins of their pupa stages as rafts upon which they 
float about until they ran stretch out their wings and 
fly away If there 1* much movement of the water In 
the pupa stage, the mosquito will drown That Is why 
the Insects seek slow moving or stagnant water as head- 
quarters. 

The larva and pup® of mosquitoes are air breathers. 
They are equipped with short breathing tubes that 
ocenr In the end of their falls, which they project 
through the surfnee of the water In order to obtain ulr 



ditch that but tread the coamnlty nf Parry. 7U. from 

This breathing method of tbe mosquito permits the 
practice of an efficient control measure which Is being 
used largely throughout Florida. It constats In iprlnk 
ling or spraying a thin film of oil over the surface of 
the contaminated water Tbe mosquitoes are unable to 
push their breathing tubes through the oil film Their 
air supply la thus shut off and they drown and die 
The oiling system is most effective for treating small 
pools of water In ditches, ponds, streams, host slips, 
crab holes, shallow lagoons. Are barrels and Urge con- 
tainers of water. Oiling la a 

temporary measure and has to 
be practiced faithfully to se- 
cure desirable permanent re- 
sults. The Florida Htnte 
Hoard of Health has lined up 
the cooperation of nil tbe 
garages In the State These 
service stations save nil tha 
oil that they drain from tha 
crank cnees of automobile* 
nnd give It to the Stats 
authorities for use in eradl- . 
eating tbe pesky mosquitos*. 

According to the Floridan 
practices, oil U administered 
In knapsack sprayers, water- 
ing pots, drip barrels or etna, 
oil snaked sawdust or sand 
nnd by mop or burUp sticks. 

The knapsack spray Is the . 
most efficient and rapid dte- 
tritmtlcn medium The sap- 
ply can will hold live gaDoee 
of oil The operator works a 
hand pump and can shoot the 
oil In all dtrtcdons a distance 
of 20 feet Ths method U 
especially efficient hi ailing 
the edgee of ditches, streams 
and pool*. The oil drip a m, Usiag the 1 — ) *- 


seep* constantly in the dasind amount from the can 
into tbs water, is another efficacious control The can 
la usually suspended three feet above the water and Hie 
hole made large enough to that from 10 to 90 drop* of 
oil wiU drip out a minute. 

Sawmills are numerous throughout Florida and saw- 
dust Is easily obtainable. The moequito fighters have 
worked out another novel control system by soaking one 
bushel of sawdust in two gallons of oil far about 24 
Jiours. The oil saturated sawdust la then “aown” over 
the water aa one would scatter seeds over the ground 
In some cases, burlap hags of oil-soaked sawdust are 
anchored In the stream In anch a maimer that they 
emit a stream of oil for some time which la effective in 
killing off myriad* of dangerous mosquitoes. Oil-soaked 
sand dumped by the cartload Into moaquitorantaml- 
anted streams also aids In the abolition of the winged 
Invaders. Tbs sand immediately sinks to the bottom 
of the water while for several days thereafter, bubbles 
of oil rise to the surface, burst and spread rapidly 

The ordinary minnow 1* 

worth 91 apiece in preying 
on mosquitoes. The Floridans 
stock streams and pools with 
minnows and soon the tinny 
swimmers eradicate tbe ob- 
noxious colonies of moaqut- 

a minnow to consume as 
many a* 100 large mosqui- 
toes in a single day All 
that la necessary 1* that tha 
water be free of Illy pads, 
water hyacinths, matted 
grasses and other source* of 
obstruction which will pre- 
vent the minnows from pene- 
trating to all part* of the 
ditch or stream. 

.. . . ... Drainage la a permanent 

•osqetto ds mtn at l sn mosquito control measure 
that has proved moat prac- 
tical under Floridan conditions. At Perry, Fhu, a com- 
munity where OR per cent of the population used to 
suffer from malaria, a 990,000 drainage ditch was con- 
structed some time ago which has eliminated the mos- 
quitoes und toe source of toe malarial Infections. The 
delivery of tbe community of Perry from tbe doentna- 
tlin of dleease-epreadlng mosquitoes has put mw life 
Into the town and has been ton commercial making of 
tbe surrounding countryside which was noo-progreeslTe 
during toe supremacy of toe mosquito monarchy. 


the lain* ef Miami, 
pi iMr start. A* U 
f arwu nBveeepteXem 
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Marine Wood Boren at Work 

L tXNOBU. t« the turn (Ira hr scientists to the 
sped** of marine bow* to which tbeee succuksit- 
Ipahlag individual* belong, While the largest of tbeee 
MM* are oalr ons-fourth Inch km* (they ore alkiwn 
Mr* somewhat magnified), thia rapid breeding peat la 
ooSof the moat dcatMcttve of the wood destroyers found 
I* ealt water 

The Umnoria are found on both the Atlantic and 
Pact he coasts, subsisting on any untreated wood on 
Which they may find lodgment, the piling In harbor* 
affording one of their principal opportunities for exis- 
tsnee. Coming In contact with the idling through chance 
of tide or drift and lodging on the surface or in crevices, 
the lAmnori* start a system of interlaced barrows on 
the surface, eating away the softer aprlngwood and 
leaving the harder wood In rib-llke ridgeo. Aa the outer 
abeU of the wood attacked Is In this manner reduced 
to n spongy consistency, and la broken or washed away, 
the Umnoria penetrate deeper and deeper until In time 
the pile may be eaten almost through and map off 
under its own weight 

Umnoria are especially hard to combat owing to the 
fact that they will pnetrute the Impregnated isirtlim 
of treated wood through the least crevice or abrasion 
and occasionally attack treated wood that may have 
leached out to n low toxicity 
The United State* Forest Service and 1U subsidiary, 
the Forest Product* laboratory, are cooperating with 


transported in a « rut. and dove-tailed together, thus 
producing a green luwn which can even be laid down 
under oner These mime kind of Kraus rugs were em- 
ployed during I lie World War for the camouflaging of 
gun emplacements nnd ammunition dump*. 

How Sharp Is a Needle? 

O VH often hears the expression "As sharp aa a 
tack," or “As sharp as a nutnr," but in nature this 
would be a very pour simile, as evidenced in the accom 
ponying photograph of a bee stinger in comparison 
with the point of a very fine needle, magnified through 
a microscope +00 diameti rs. At this magnification it 
will be noticed that the needle is very blunt nnd 
rounded, and quite crude ns regards workmanship, 
while the stinger is perfectly smooth and still thorp 
Further than this, something of the workmanship of 
nature will be realised by the fact that this tiny shaft 
la not solid, ns It would npi>ear, but contains a duct 
or interior channel through which the poison secretion 
Is Injected Into the possible victim. 

The poison is snppllcd from two sacks or gland* 
The one known as the in hi glnnd Is supposed to contain 
formic add, the other sink secrete* iilknlln , and it Is 
the mixture of the two which forms the pols<« It Is 
this poison secretion injected into the flesh, Hnd not 
Ihe puncture of the stinger, which causes the intense 
pain with which the most of us are more or lens 
familiar 



shew the relative crudity of the fonuer 


bromine or Iodine, for wlileli Its affinity Is leas. Pro- 
fessor Billiards’ most recent work Itns been to devise 


other agencies In efforts to And effective u new and more directly exnerimmtiil 

chemical or mechanical treatment which 
will make piling Immune to the attack of 
marine wood destroyers. This is one of 
the moat Interesting of the many Held* of 
activity catered by the Forest Service in 
promoting timber conservation 

Shop-Mid* Lawn* by the Yard 

N O longer need the Impatient golfer 
whose club la a newly organised one, 
or whose course has had to be renovated, 
wait weeks and months for the grass to 
grow to the point where the immanent 
greens may be used. Factory-made greens 
may now be bought by the yard, and laid 
down In their fall velvety growth The same 
service la available for grass tennis courts. 

A British “pro,” J MacDonald, of Harpen- 
den, Hertfordshire, has perfected a method 
of sowing gross seed on a special fabric 
In a “factory” where the temperature Is 
always thnt of spring or summer Car- 
pets of green grass are thus produced 
and when these are laid down on flattened 
surface*, the fabric rota away and the 
roots become Incorporated with the soil 

Lawns thus made can bo played an In a The thing that makes onr wharves short-lived — a colony of wood borers at all, while others are ihemm Ives dlsln 
vary abort time. Moreover, by a some- work, under a magnification of about fifteen diameters tegnitlng And what is going on upon 



method for ciilrnlutlng the dimensions of 
atoms, with the remarkable result that 
Ihe values obtained are the same, within 
the limits of error, as those given by tlie 
older method. The new method deiwnds 
upon the Idea that the element sodium, 
ads under compression exactly as potas- 
sium would lit) under high pressure The 
atlrmtlve force* lx tween tlm atoms Is 
snch that tlie internal pressure in sodium 
under ordinary conditions Is jo.ono atrmm- 
pitens lilglur Hum Hail In iKirassiuin By 
using the datil on Ihese two elements he 
Is able lo show how (lie contraction which 
onurs In Hie formation of a salt from the 
elements limy lie distributed between 
them Tlie results throw mut h light upon 
the mechanism of cheinhal nnuhlnntlon. 
tlie magnitude of the Internal pressures 
involved nnd muny allied phenomena 

The Present Conception of Matter 

I T Is prolmhle tliut in the stars there is 
going on a transmutation of the de- 
ments, more complex ones tvlng built out 
of Hie atoms of hydrogen Hie slintilesl of 


what different method, a lawn for tmme- 


taneously In Hie stars has actually been 
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Underpinning the Washington Monument 

Enlarging the Foundations to Carry the Five Hundred and Fifty-Foot Shaft 



should take over and complete the erec- 
tion of the monument, and that the Oorpe 
of Kngtneers ihonld report on the auf- 
Odency of the foundations. This board 
reported that the foundation was not suf- 
Orient to carry a shaft of the proposed 
height, and, thereupon, was undertaken 
the Important work of underpinning the 
foundation, which Is shown In the accom- 
panying illustrations, nils was done un- 
der the direction of Lieut, Oolonel Thomas 
Lincoln Oasey, afterwards Chief of Kn- 
gineers. The trouble with the old founda- 
tion was that It was too shallow and cov- 
ered an ares Insumrient to sustain the 
pr ess u re which would come upon It when 
^^ftaf^sd^ ji^^ry^to^ih^ full 

enlarging the foundation by* spreading it 
over a greater area and sinking it s 
greater depth Into the earth. 

By reference to our line drawing, show- 
lag a section through the foundation, it 
will be aaCn that, except for a central 
space 48 fhet square below the old founda- 
tion, a massive square concrete slab, mea- 
suring ISO feet OH laches on each aids, 
sad 18 feet fl Inches In thickness, was 
hunt below the orlgfcMl foundation. Start- 
(Continue* on pope 7» 
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A Canal that Grow* Crop* in a Barren 
Country 

O NR of the moat curt cm it canals in nil creation li 
that now operated by Uncle 8am to carry the 
water* of the Mated River in non them Idaho to the 
Kin* Hill Irrigation project in the Snake River Valley 
Without water tor Irrigation, 17,000 acres of land In 
that neighborhood would be practically worthless. How- 
ever, with plenty of moisture available, the locality 
will produce luxuriant and 
profitable yield* of every 
crop that can be raised In 
the Temperate Zonfe. A1 
falfa, early vegetables, grain, 
fruit and stock are the lead 
lug money crop*. ]>oe to 
favorable climatic condi- 
tions, the King Hill farmers 
can market early vegetables 


which range In diameter from 48 to 100 Inches. He 
gnnlte method of construction which features the use 
of cement guns for the deposition of the concrete *g 
gregatc has proved particularly satisfactory under cir- 
cumstances where any leakage of water which occurred 
might damage the foundation of the flume The gunlte 
flume Is very durable and weurwurthy despite that its 
walls are hut 2% Inches thick It can be built quickly 
and efficiently at lower outlay and with less labor than 



Mslad River Is fed by | 

springs eo that It Hide- a piece ot the 52-mili 
pendable source of wider 
The yield of water through- 
out the Irrigation season which lasts IPS (lavs Is ade- 
quate Plans are now ander wuy to construct emergency 
water storages ns sources of emergency moisture during 
abnormal seasons 



Irrigated land for application to lighting and power 
As will bo sera from our Illustration, the dam 1* being 
built In a series of great steps, and an interesting fea- 
ture of tlie work Is the method In which gravity Is used 
In placing the concrete At or slightly above the level 
of the crest of the dam are large mixers which tuni 
some 2000 tons of grated, sand and cement Into 1*00 
yards of concrete on ctery working day From the 
mixers miniature trains, drltcn by gasoline motors. 

carry the liquid concrete out 
til sin the completed portion 
of the creat of tho dam from 
whence It is conveyed In u 
series of flexible pipes down 
to the newly erected forms 
ill tlie various levels of the 
finished work A power 
house which Is built a hun- 
dred feet up the canyon 
I against the dam, contains 
three turbine generators, 
each enpuhlc of producing 
0000 horsepower 
Within the body of the 


normal seasons Harnessing the California River 

The Irrigation of the Snake River I alley has not only rv\K, of the latest of the California irrigation works 
■ovlded homes for n great number of dtlxens who, W l» represented hy tlie fast Pedro dam whlih was 


provided homes for a great number of cl 
otherwise, would have been tumble to i 
homes, but It has also created taxable vnlu 
of the entire cost of the project These vi 

a permanent character and _ 

will endure and he a per- | , „ f 

petunl benefit to the com I 


C urge express ollloe, alone, 

cast fifteen hundred vote* In 

irrigated farms of the Snake River valley * h ™ I* In coin was 

elected President The town 

ly other type It promise* to play n prominent part was destroyed hy lire In 18114, and as the gold had been 
revoliitlonixlng flume cnnstructliai taken out by that time It was never rebuilt , ultimately 

Its site will be hurled under 105 feet of water 

Harnessing the California River 

) \K Of the latest of the California irrigation works Quantum Mechanism in the Atom 

I* represented by tlie ram Pedro dam whlih was A T a meeting of thi Itoyal Society of Kdlnhurgh on 

nnpleted early this spring The dam, whlili Is f\ Mm 8 Prefeasor K T Whittaker read a paper on 
runted ten miles above In Orange on the Tunluumie tin quantum me* Illinium In the atom 
lver. Is believed to he the second hlgliest Irrigation Professor Whittaker shows tlmt It la possible to ex- 

upon the completed imrtton 

” f t *■- tk- " " -I sallsfactorlly In terms of the 

> fe li '*'■ “ v?. - VS- _ ‘ I classical electrodynamics 

without postulating any 


The King Hill Canal Is In 
terestlng, Inasmuch as utter 
tlie private company tlmt 
originally owned It failed. 
Uncle 8am took control of 
the water plant, spent over 
a million dollars In Improv- 
ing It and now has developed 
It Into one of the beat small 
water project* In the West- 
ern State*. He has built and 
I* testing out the efficiency 
of 11 vs different types of 
flume construction. They 
consist of wood, monolithic, 
gunlte, gunlte and concrete 




energy cun be explained by 
gcnirallxlng (lie conctptlon , 
thus the magnetic current 
becomes equivalent to a 
charged condenser, partak- 
ing of the nnture of a 
Ilertrlnn om-lllnlnr Hv a 
simple mathematical process, 
combined with the assamp- 


erastructlon Thu* far the lost Hires type* have been and power darn In existence, overtopping the fttmous lion that tlie oscillators In Ihe atoms are similar to cm li 

immt satisfactory Where tbs topography Is very steep Roosevelt dam at Pboeolx Arixonn, hy several fret other In stnHture and differ only In wule, (lie equation 

rad conditions do not permit of doing the concrete „ It la 288 fret high, 177 feet thick nt the base, 10 fret fct> = U con be established, giving Planck's relation 

work directly at the scene of flume coootroctlon, the ' widest thwtop, and 1000 feet In length. It will serve connecting the frequenov i, of the emitted radiation 

mini urrrnst irrrirr- of building the flumes ha* proved to create a reservoir eoverin* 8278 acres, and will store with the amount of klmtle cnergv P nhsorhed from 

mcHmL The concr ete slabs are made In sections 12 280,000 acre-fret of water and serve to Irrigate 105,652 the bombarding electron Photo-electrli phenomena can 

twit vara which weigh 8860 pounds apiece and then are acres of what will prove to be highly productive land lie Interpreted on the basis of this theory, and Bohr'* 
Mnwftresethee with sections of burlap soaked In tar Also, Its waters will serve to develop 17,000 horsepower, theory of rerlcs- spectra likewise finds tut explanation.— 
Atofgfth^rniore tluu» 17 dP 1 "** hnve hBd t0 ** bnllt whlch win dlatrlbuted among the owners of the Abstract from Katurc for July 1, 1922. 
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Draining Land With Gasoline 

How the Scarcity of Labor has Brought About the Use of Machinery for Marshland Ditching 

By S It Winters 


IAKINO bo ncrnunt of vast urea* of over- 
and Hwnmp land* subject to the 
■nation facilities of private nntl gov- 
imtul agencies, there are 4H, 878,000 
. oi re* of farming land* In twentj -eight 
J American State* whose crop-producing 
l»wmi could be enhanced by drainage According to 
sectional dintrlbatlon, Itle could be buried advantage- 
ously along on expanse of territory embracing 22,88(1000 
acre* In ten Southern mates, there being 6,000000 acre* 
of wet land* In Isiulslana alone. In nine Western and 
Middle Western Slates underdralnuge would quicken 
and Increase crop jkld* on 12,300,000 acre*, while In 
an equal number of Northern States trenching marhln- 
iry would redound to the benellt* of 8,417,000 acre*. 

This ofltclul computation, data hitherto unpublished. 
Is baxed on un Investigation made by tbe Drainage 
Division Hnrenu of Public Honda, which serve* to 
heighten Interest In belmlf of adequate drainage n* well 
a* to emphasise the achievement* already credited to 
modern machinery and methods In removing excess 
water from agricultural urea*. Over against the back- 
ground of the compilation relating to the vast regions 
In need of Ulo undetnlralnage I* tbe emrouragin* ae- 
coinpllshment of ditching mechanism in four Middle 
West States— Ohio, Indiana, Illinois and Iowa— where 
the work hits been so all-embracing as to render difficult 
uny reliable calculation os to the untouched farming 
in res. Progress In this group of States la unmistakable, 
and where accumnlated moisture has not bow displaced 
the agencies of organised effort are well on toward 
the execution of ayatematlcully defined pinna One 
county In one of these above-mentioned States supports 
200 drainage districts, while still another 


efficiently organised drainage districts of the Middle 
West, Hie of live Inch diameter Is favored Tlte reason 
for the larger tile la ntwlons. Inasmuch as any Irreg- 
ularity In the muke-up of small slxed drain for convey 
Ing off (he accumulated water Is decreased In propor- 
tion. The variously shaped tiles of former duys — dis- 
tinctive among (he types being thp horseshoe tile with 
a flat bottom, either open or closed — have been super- 
seded by those of a cylindrical shape, that U, with a 
round bore In recent years, concrete tile has coute 
Into extensive use, Its adaptation having been verj 
widespread In the Middle West However, the popu- 
larity of clay tile Is not to be minimised 

The veteran dlteher—w hose predilection for the use 
of the simple cqmde lmd Its source In other hinds than 
America — Is fait dlsniipearlng, according to the drain- 
age engineers of the Bureau of Public Road*. Attrac- 
tive wages In the city, shortage of labor In more profit- 
able occupations, and economic disturbances are prob- 
ably the causes which have speeded the going of the 
immigrant who obtained his knowledge of the rudi 
ments of ditching "In the old country" Ills departure 
1ms loam ca pit allied mechanical Ingenuity has worked 
at top speed, and the development of a multitude of 
tile trenching machines, operated by steam or gasoline 
engines ha* been the fortunate remit. Instead of the 
laborious hand method of Installing a system for fa- 
cilitating the flow of excess water, machinery dig* the 
trench to the sped fled depth at a single operation He 
types of Implements vary from tbe inexpensive ditching 
plow, costing from *20 to M00, to the costly equipment 
designed for contractor* and targe plantation owner*, 
entailing an investment of *0000. 


Marked innovations — although seem- 
ingly alow of evolution — have bean In- 
augurated since the auspicious day In 
1885 when John Jolinston Inld the first 
drain tile In (lie United Htatea, the event 
taking place In Ontario County, New 
York fHgnllleunt It Is that 84 years later 
—In the spring of 1910— not fur removed 
from the spot where the historical tlle- 
lnytng was commemorated, farmers pooled 
their Interests, organised a company, and 
cooperatively acquired a power-trenching 
machine The methods employed hy Mr 
Johnaton are mainly In vogue In thla par 
tlcutar locality Elsewhere a larger dlam 
Her of tile has been Installed, the two- 





D L. Y*mell. sailor drainage engineer of tbe Di- 
vision of Drainage Investigations, summarises the three 
requirements of a good trenching machine It should 
operate efficiently In all type* of soils, should be capa- 
ble of cutting true to grade, and should have the ca- 
pacity for standing np under working periods of in- 
definite length wltliont disarrangement or breakage 
Hard shale, cemented gravel, sand, stones, loose loam, 
soft murk, and sticky clay, comprise the varied assort- 
ment of sol la, for having a versatile equipment, It con 
be adapted to varying conditions. Kor instance, open 
or skeleton excavating buckets nre best salted to sticky 
soils, while solid bucket* perform efficiently In loose, 
dry son*. Obviously strength Is a prerequisite for a 
machine thHt would labor In shale or stony ground — 
lest the barrenness of Its result* should be like the 
scriptural sowers of seed. Its efforts bring non-produc- 
tive 

According to dosses, trenching outfit* are four in 
kind , plows, scoops, wheel excavators and endless chain 
excavators. Tbe names of the first two betray their 
natures. They are operated by hones, and they fre- 
‘quently function simply to loosen the dirt in order to 
facitttata hand shoveling “Wheel excavators” la a 
term which has reference to the fact that tbe backet* 
are arranged around the outride of a wheal while tbe 
buckets on the endless chain type are oonreyod on 
parallri enifless chains supported by a long steel frame 
at the rear of the machine. On* and of the frame Is 
lowered so that the buckets are drawn upward toward 
the maehina and thereby cutting a thin alics of earth 
from the bottom to the top of the traneh. Scraper 
excavators are identical with the drag-fine machines 
d e signed for wide ditches, being some- 



insuring s wieldly eon 
He ditching plow is 

could hot bo afforded. ' _ _ 

of handwork is required to smooth the 
trench Aw laying the tfte. Tbs capacity 
or the ditch to* plow la frequently limited 
to the excavation of a trench of onty 2ft 
to 8 feet in depth, a depth not adequate 
to numerous tocattttog. It to primarily a 
•erring tha p e t po see of ths 
_ ■ , aportlon of 

boggy soils where 

_ „„ . 

rtripa «f this type of MOfpMht At ooa- 

gt* mk am of t*«fifcreta Mmmtor 
m «5SS*M onpagb ») 
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Cwcriti ^ i ^ Barfrlatag 

B X employing the pet *&> 
tie of th* «A lane 
sarfocst may bo roofod om 
tn a ysry slmpis manner by 
the ns* of rrioforced ooo- 
erripr «nd thU jurihod U 
especially applicable where 
It IV required to cnoatrnct 
•ero-shsds having a consid- 
erable stae. For alrahip use, 
the qmatfta of the height of 
tha atrpetnre U another fac- 
tor which enter* Into the 
cmuMtratka. A good ex- 
ample of recant practice i* 
shown tax the large aero-shed 
which woo built for the Onter and inner view* el 
French Ifavjr at Monteboorg 

by the FOnrrd-Kbode* establishments, according to the qaii 
plana of Hngtnaer Loader The outside dimension* of pile 
the atraetnre are, length BOO feet, width las feet and as 
height 100 feat to i 



Onter and inner views ef the end of aa acro-thad of reinforced concrete, a recent French design 


renlent In order to fadli 
tale the handling of the 
alah, which weighs about 
.180 pounds, the lower Iron 
rod which la used for rein- 
forcing the middle ribs la 
made to project somewhat 
ut the top of the (lab and 
has the shape of an eyelet, 
und tills uiso aids In secur- 
ing tin stub to the croas 
beum reels for the strength 
of these relnfonxxl concrete 
slabs lire made by sumsirt- 
Ing tlirni ut thr ends and 
loading tliem over the whole 
surface with sand, repre- 
senting thr weight which 
the slab Is required lo sup- 


quires to be cowed, and may thus And numermu 
plications. There nerd no lunger be uny npprclien 
u to an excessive weight of material when it c 


Tlies? Interesting sheds do 
not by uny inruns e\lmust (lie novel usee of reinforced 
concrete, whlili urt In fact being added to almost ever) 
dn) Just us u further example may be mentioned an 


to applying reinforced concrete fo* the sides and emie- other trench development which Involves the ui 


I» principle, the portion which forma the vault Is dally for the rooting of siroetures, nnd exis-dally in type 

kept separate from the tide or upright part of the the case of large sheds fur airplanes or airships A town 

structure, but to the eye, the whole has the appearance very light weight Is obtained for the presenl type of uttm 

of a uniform construction, and as will be observed In rooting slab. In spite of its large else It run Is* made iiests 

oar engraving; the principal members are spaced along of It 

the length of the shed and have a general parabolic novel 

shape. But for each of these principal members, the - , v, Jy I . of 1 r ' 

lower part consists in reality of a girder of triangular B*JB| then 

shape, having on the Inside a straight or vertical beam work 

and on the outside an Inclined beam, these being con- ■■ fjjg 

slderaMy spaced apart at the bottom to form tlie base , BB MB 

of the structure, while they are brought together at the BB rp|j 

top, the whole bring suitably c roee-hraced. On the top ^B M 1 a 

of this substantial girder which may be likened to u h '^B ^B ( arb 

half-tower, Is mounted the reinforced concrete beam v lu ^B BB hocIii 

which Is curved Into the general shape of the vault, and M 9B 19 Just 

it rest* on the base portion through the medium of u JH BB BB for I 

special Joint of the kind whlcli Is now commonly eni jj? J9 BB laien 

ployed for this class of structural work and termed BB baeu 

aeml articulation, and In which the metal rods form „ JBj^B the I 

practically the entire connection between the parts. latw 

The main girders of tile structure being thus obtained BB BB n su 

they are cross-connected by the longitudinal portions BB ^B heroi 

whlcli run along the whole length of the shed, then u mm BB ox\ g 

special slab of rrinforced concrete of light and strong — ^B ^B uffex 

make-op Is laid over the spaces tn order to rover the ^B ^B Ide p 

building. f— -4 ^B 9» I bitioi 

The triangular upright members are spaced In pairs I I ^B BB I Tli 

at 80 feet representing the Inside width of the shed, i ( | B| [1 >^B ^B I will 

and have a spread of 28 feet 3 Inches at the base Doth BklB, Bl 

the straight and the Inclined beams contain six 

forcing bars round iron. At the bottom eonti 

a good rised base of three feet three Inches square the 

the reinforcing bars passing down through the base 
anchoring In a concrete foundation nf five feet square. 

The uprights are molded and flowed with concrete on - — - 1 •* rlo 

the spot, bring spaced along at 10 feet 6 inches between Another surprising application of reinforced con ticuh 
centers, but the horisontal connecting beams are made Crete— in high radio tower* Ih re. 

up at the works, leering the bars projecting out at the that 

ends of these pieces so as to be able to make connection as thin as 0 4 Inch, nnd the metal relnfon Ing lortlon might prov 

wlth the vertical members while these latter are being consist* of wire gaute with very munll mesh A* exposure*, 

formed The croas members have a general square noticed In the sectional \h n, it Is formed with a stilt Exposure 
shape, but are given a channel bar section for the sake enlng or ribbed portion along the shies and him two leads, of i 

of lightness, tbp fleet ride bring turned outwards, this additional ribs of sultulili sliape at tlie middle part dentil, but 

portion having a small rib along the top and bottom The top and bottom part* are given a suitable *lmpe tratlon of i 

Spaced apart at six foot four Inches on the height of for applying the slnb upon two of the eras* beams of low nnd li 


the rited, these beam* serre 
covering stabs. The top or 
arched portion of the shed 
consists of beams formed In 
parabolic shape and corre- 
sponding to the base mem- 
ber* upon which they rest 
by the semi -articulations, an- 
other Joint of the «tme 
character bring provided at 
the top of the vault 
One of the original fret- 
urse of the »sw censtruptloo 
Is th* use of a largt flat 
cover in g slab which was de- 
sign*! by M. Mlasrd, and it 
teof unueual rise, measuring 
earn 7 feet by » fori d 
tnchss, These reinforced 
concrete sUbe which -sre 
rittpty laid upon the etrue- 
ttMWi beaas after the rioa 
•or sf tha customary rooflng 
Jgf*** Trif wen adapted 


f)|ie of ut rui lure' for towers of extreme height Radio 
towers especially are being built In this way, and are 
uttmUive In upiwurance as well as substantial. Tern 
Iiests will not blow them down, us was proved Uy some 
of the high towers ere* ted ut St Flerre What Is a 
novel feature Is that the tower con be made up, say 
of 1 r efoot lengths, which are formed uo the ground and 
then bolslcd Into place This means much quicker 
work than when a steel tower has to he built 

Poisoning by Illuminating Goa 

T IIK only constituent <>f lllnmlnullng gas which has 
serlrnm imiIsouous jiroisrtles Is carbon monoxide 
( arbon monoxide lias the property of forming a dis- 
sociable com|*>und with the haemoglobin of the blood 
Just ns has ox* gen but the nltlnlly of carbon monoxide 
for haemoglobin Is alsiut 2H) limes llmt of oxygen for 
haemoglobin Hit gnol.r the extent to which the 
hueim>glohln heroines combined with carbon monoxide 
the less Is Its .tipu.llv to nit us a tarrler of oxygen 
lx tween the lungs and the (Issues of the hody, and If 
n sufficient amount of the haemoglobin In the blood 
heroines combined wllb .arbon monoxide the normal 
oxygen supply lo the tissues must evidently be seriously 
litre, lid The elTe. Is produced by severe carbon munox 
Ide isdsonlng lire* In fuel, those of slow or rapid aapbyx- 

'I'lie iiilnliiium ronceut rill ton of rurliun monoxide tlmt 
will prove rami Is not known wltli certainty, but tlie 
mailable (vhlim* jsiints lo Die conclusion that death 
will ensue lifter un ex|*>sure for several hours to ulr 
containing 0 2 tier pent of the gas Mm li detiends on 
the lenglli of time that Die blood has I icon highly sat 
iirutcd with carbon monoxide, for the linger an ex 
trash, shortage of oxygen Is maintained the more 
s. rlous Is the damage to the tissues of the body, par 
llcahtrlv to Ih. nervous system and the more difficult 
Is recovery Iltnrlng this In mind It Is not improbable 
that 0 li |ier n nl of < nrbon monoxide In the air breathed 
might prove dangerous lo lift. In the case of prolonged 


> support the flat the structure, thin method I icing 



Th* t u rr ets sets *hnj from th* ride, daring the prsesss ef construction 


oetsl relnfon Ing isirtlm might prove dangerous lo llfo In the case of prolonged 
very munll mesh As exposures, according to 
it is formed vvllh a stiff Exposure tn relatlv. ly high concentrull.ins of the gm* 
the shies and Inis two lends, of coarse tn rapid loss of eons. lousness und 
ape at tlie middle part death, but In accidental cases of itolsonlng the concen- 
» given a suit able shape tratlon of rnrbon monoxide la, ns a rule, comparatively 
e of the cross beams of low nnd In Ihese .Ireumstimces the onset of symptoms 
ng verv simple and con will Is- gradual though progressive for tlie gas, owing 
to Its low concentration, will 

diffuse hut slowly Into the 

blood und It will be long 
before complete gaseous 
equilibrium esn he estab- 
lished iK-twecn the blood and 
the air In the I angle Herein 
lies a great danger, for so 
Insidious Is the onset of the 
symptoms that the person 
affected may not realise that 
anything Is amiss until he 
has lost so much of the 
power of his llmba as to 
render It Impossible to with 
draw from the danger With 
01 |ier cent of carbon moo 
oxide In tlie air breathed a 
renting person will become 
disabled In about two hours 
and a half with 0.2 per cent 
In little more than an hour, 
and with 04 per rent In 
daring the process «f const ruction «bout half an hour 
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"1 Digging .iri Sacred Soil 

j Research With the Spade in Palestine Since the War 


noon after (be ei 


e war, 

nh nml advanced muO> 
Huniuel, Ills MuJesly s Drat High Com 
mlHHloner fur Palestine, created, um one of 
hlN Ural nllbliil nets, n Department of 
Antiquities for Pukuilne, churgi-d with tbe 
protection of the historic monuments of 
the count ry, the arrangement of a na 
t tonal museum, and t lie organisation and 
control of ext ovations anil reeeurch The 
Government projicrlj reitanla the adtnln- 
1 at rat Ion of the antiquities of Paleatlne aa 
a trust confided to It by the whole world, 
ut-t-urdlngly, an International Hoard, of 
which tlio Director of Antiquities la 
Chulniiun, advises the Dejiarlment ibi all 
inuttera of puldtc Interest Thla board 
Includes repreaentathes of the different 
communities, and of the societies of 
foreign countries engaged In arcluiailoglcul 
reeeurch In ralestlne 
The first fruits of this new endeavor 
are now becoming vlsllili Professor Jolin 
t.urstung, D Sc , of Ilver|iool University, 
gives through The Jllantrated London 
Ne tot, an account of the progress of Ills 
lorlcul reseunh, and the protection given 
to ancient remains In the Holy Isinil, uu 
der live eatabllalied ItrltlsU regime Fro- 
fvsaor Garstang Is the organising director 
Isitli of the Urltlah Hehool of Arehicology 
In Jirotmteiu and of the Drisirtment of 
Antiquities for Palestine he writes with 
the authority of scientific experience and 
those who n iu,i hate entertained doubts 
as to how fur political and other const d 
i rations adght uffeot Great Britain s fql 
fihnent of her tntst In regard to Hie 
untlqullles of the Holy Lund, will be re- 
assured anil grutlfleil by tbe professor’s 


of Iter responsibili- 
ties In Palestine, 
both us regards the 
protection of tbe bla- 


st hool of Archcrology 
(analogous to tlie 
older -established In- 
stitutions ut Athens 
and at Romo) was 
founded In Jerusalem 
provide a borne and 
Sir Herbert 


Jected for tbe next season. Ho fewer than sight prop- 
11 rl tain eriy equipped expeditions an at work afid the reaolta 
of this combined effort promise to be far-reaching. On 
the eastern side, In the Jordan Valley, at Ala Dnq, near 
JerMsi, the French Arctwsologfenl School (Boole 
lllhllqne) conducted bj.-ttis Dominican Fathers has 
cleared a - '’ ’ ‘ *- 


Hi hy<ths Dominican Fathei 
d foyjpbotectlon portions of a : 
dent hynagokwaoof the third ct 


that of Jordan. Has 
the? Cnl varsity Un- 
seam of Philadelphia 
has commenced work 
on a well-conoetrrd 
plan under the able 
direction of Dr 
Fisher, backed up by 
res ou rces proporUon- 


Ilerea bouts Is the fnmonl mound which marks the site 
of undent Jericho Ooasldqrrfble clearances wen made 
here In tbe course of excavations made In other days, 
disclosing walls of undoubted antiquity, both thoae of 
houses and main walls of the city But the historical 
Interpretation of these researches la not complete The 
excavation was not made with that due regard to 
niinutiw which 

Inched then, as now nufflctsBt comparative material, 
properly collated and arranged, by which to deduce rorvlt 


lug, and rewarded at 
once by historical dis- 
coveries Farther 
west, in the plain 
of Badraolott, la 


arranged, by 

(lifts from the work done. Doubt 
less some learned society will come fbrward In the 
future to undertake the task In a modern fashion. 

Furtlier north Is ltelsan, the “Key to Palestine," 
dominating the Junction of the valley of Jesreel with 


The views shown on the faring page are as follows: 

1: The ancient town of Tiberias, ea Um Sea of Galilee. 2i When Christ 
"entered into tbs synagogue and taagfct” in Capers asm. St Armageddon, 
the symbol of world conflict. it Where Samson carried away the gates 
and pulled down the temple of Gaaa. 5: The port of Caesarea, once tbe 
Raman capital of Palestine. Bi A' tald of biblical disaster, where the 
shield of Seal rusts "ansoointed .With all.” The mountains of Gilbea, the 
Vole of Jesroa^ud tbe Jordan valley 
N FALKS 



the suggestive 
word Armageddon. 

Here the University 
of Chicago, at the Instance of P 
work. At the entrance to BMn 

leading from the plain of Acre, are 
Harithlyeh and TUI ’Ann 1 , commonly 
Identified with "Haresheth of the Gen- 
tiles," which looms largo Hi the Song of 
Deborah aa tbe advanced post of tbe 
Syrian league and tbe Hottga of Blaera. It 
Is here that tbe British School propones 
to commence Inresrigatlumi thla year 
Samaria, crowning a bill In tbe heart of 
the hill country, has already lieen partly 
excavated, and In ti 


Special monuments, like the great Oru- 
Hiiders’ Fortresses of Acre and Atlillt, the 
Roman elty of Owaanes, nnd the Philis- 
tine site of Askalan, have been put linder 
gnnrtllans, nnd museums are being or- 
ganised win re all the local remulne may 
he preserved sml studied. A central 
museum has been established In Jerusa 
lent, with a distinguished Oxford graduate 

a keeper, and already the framework of 

‘ « collection Is open to the 


It Is In the field of excavation and re- 

search that the most noteworthy activity 
may he recorded The new regulations 

may up] tear to he severe and meticulous, 

but In practice they are found to be a real 
safeguard against unscientific treasure- 
hunting, and while protecting the Juat 
rights of the national museum, they pro- 
vide efficient help and encouragement to 
properly conducted expeditions working 
on behalf of societies whose academic and 
scientific status Is unquestioned. 

Our map Shows the sites already being 
excavated, and those where work Is pro- 



bean engaged these two years on an ax- 
tensive excavation at Aakakrn, tbe ancteat 
Philistine city , and this year that pioneer 
hody will expand tbe nreu of Its work and 
Investigations to other Philistine sites la 
the vicinity, even as far us Gaaa and 
southward, in order to obtain a proper 
and fnller Interpretation front the his- 
torian's point of view of the very Im- 
portant evidence already recovered 
We may conclude this catalog of the 
present sites of excavation hy reference to 
two upon the shores of Lake Tiberias 
(the Rea of Galilee) the Interest of which 


Just south of tlie modtffn town of Tiberias 
the young Paleatlne Jewish Exploration 
Society has examined the ground border- 
ing on tbe lake, recovering evidences of 
the period of the Tabued In t race s of 
buildings, Inscriptions, sarcophagi, and a 
profoundly Interesting relic In stone re- 
producing crudely but in a well-defined 
manner the decoration of the aerm-feld 
"candlestick.” or Minors, as described In 
the Book of Deuteronomy. 

TV) meet vial tors to Palestine the work 
which has been proceeding for soma years 
nsar tbe bend of the lake ut Tall Hum, 
under the control and direction of the 
Latin “Custody of tbe Holy Land” (an- 
cient title daeeended from the Crusades), 
Is that which appeals as of tqmdaft In- 

terest and Asm, alike from Its tfumeter 
and associations aa from tbe picturesque 

beoaty of the scons and aurroandtefla 

Foy this U the site which correroeada 

mote Marty to that of C 
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Sawing Stones Wi^h Man-Made Stones' 

How Abrasives are Employed in Cutting and Shaping Marble and Granite for Building Purposes 

By J. F. Springer 


I====nXCBBBTVl 

■ mm with fra* 

■ In cuttlnt 

■ III ur '<** « 

mb-SlMl 'ilundum, 
L — — — - 1 suitable • 


;CHB8rVE hardness It i 
with fragility that the use at the diamond 
In cutting marble and granite seem* more 
lee* unusual. Similarly, carborundum, 
mdum, aloxlie, etc , appear tcercety 
aultable when applied to the cutting and 
fashioning of atone ket, one or more of the artificial 
abrasive materials have already gone Into such service 
and are In dally 


are used In the cutting of 
marble slaha and the like. 
Great planing machine* 
are In use where big gran* 
lte columns receive their 
Hates by the employment 
of similar means Marble 
balusters are cut with ac- 
curacy and dispatch from 


e active 
ugrnt Glass itself la very 
hard, but It yields to the 
modern abrasive*. In fact, 
the cut flaaa Industry Is 


call for high speeds. The 
particle* of hard and an- 
gular materials are not 
rigidly held on the periph- 
ery of the saw The cut la 
secured largely hy the ve- 
locity with which the par- 
ticles meet the work It Is almost, but not quite, as If 
the bits of abrasive were little projectiles. However, 
a projectile depends solely upon Its own momentum, 
whereas the abrasive particle depends partly upon the 
backing of the matrix In which It Is set, as well as 
upon the momentum pusaeesed by It Btoce the weight 
Is quite insignificant, this momentum Is due largely to 
tlio velocity Consequently, In order that a small par- 
ticle. held more or lees loosely, shall really have a sub- 



jecting portions are fiat They cone In two or three 
aim. A steal disk Ho dimensioned that with the teeth 
Inserted It will bare a diameter of 80 laches, will bare 
16 large teeth or SS small coca. A saw 48 Inches In 
diameter when the teeth are set win accommodate 36 
large teeth or 40 small osfs. A large saw each as 
this, when running with a Unear peripheral speed of 
7000 feet per minute, wlU be rotating at about 567 
r.p.ro With 2S large teeth 
round Its circumference, 
18*28 teeth will paaa a 
given point per minute 
With the 40 small teeth, 
we should have, under the 
same conditions, 22£80 
teeth passing per minute. 


mads tn considers Me quantities by n ssa as of carbor- 
undum wheels. In this pro cess there are two methods 

of procedure. Ip the otto, a 8r~“ ' — “ — 


9 la properly M „ 

laths and then routed at about ]00 r.pjn^A big motd- 
Ing wheel of carborundum correspond*, fit this case, to 
tha cutting toed of the ordinary lath*. TUa has a 
surface tha exact reran* of that of tha b afen tfe, Hut 
la. If, when the Job Is done and urhfle molding wb**i 
apd finished holustsr are rat In contact, 41 Pton# be 
passed through both axes, the region of eontsset wlU he 
one and the same Una. Where the baluster holies put, 
the molding wheel 1* cut tn , and whore tb» baluster to 


.. _ wheel may consist of a single piece, or It may he made 

In this latter case, 871 up of a gang of separate wheals. It la operated at a 


teeth wlU fly by during 


with which the work ad- 
vances, we may readily cal- 
culate the number of teeth 


art saws ae I have been 
describing are adapted to 
cut work from 4 to 88 
Inches thick. Huppoae the 
work la eight b ‘ 


The standard linear speeds run, say, from 6000 to 
10,000 feet per minute. Tills means that the particles 
of abrasive meet the work at velocities roughly estl 


bach In fire seconds. With 
871 teeth passing per sec- 
ond, the one Inch cut 
would be made by the ac- 
tion of 1868 teeth That 
is, 1866 separate cuts would be made In making an 
advance one Inch long and eight inches high Bach 
square Inch of thta advance would be accomplished by 
283 cuts. This means that the work accomplished hy 
the passage of one tooth amounts to the removal of a 
craae-eeetlonal hit of stone about one-flfteedth Inch high 
and about one-fifteenth Inch long 
It haa already been said that the several teeth are 
held In position by wedges. The top and bottom edges 
of a tooth are not parallel 
The fnranrd red of the 
tooth la. In fact, not so 
deep (from top to bottom) 
hs the rear red. the words 
“forward” and “rear” hav- 
ing reference to the direc- 
tion of movement of the 
aaw The bottom of tbs 
slot Is Just shout parallel 
with the top. Accordingly, 
the wedge Is driven from 
front to rear It Is said 
that this method of secuf- 


.. speed. Naturally, however, the linear peripharal 
speeds will vary with the varying diameters. Qm mar 
If we know the speed say that tha. molding wheel should b* operated at inch 
a rate as to glra a linear peripharal speed of 0000 fleet 
per minute , but this would he a loots and vagus way 
of masking. It would be perfectly definite, however, 
to say that the part where tha diameter la at a mini- 
mum should have thta llnaar peripheral velocity , or 
that the place of average diameter should have It 
At any rate, the molding wheel Is rotated at a suf- 
ficiently high rate and while thus In rapid actio* la 
■lowly moved against the slowly rotating block. The 
machine is so designed aa to prorid* a means of feeding 
and that the re w eats ahead the molding wheel Into the block end tha* forming the 
at the rate of 12 Inches per desired baluster This machine differs from the ordi- 

nary turning laths In that the ratting fool le rotated, 

and rotated at high speed. In this reaped the device 
rather resembles thp milling machine 
The cutting may be facilitated hy dividing It Into 
two parti. In the earlier part of the ratting, a slotting 
wheel to used in place of the molding wheel This 
slotting device consists of s gang of coping wheels, so 
dimensioned ss to rat circular slots In the rectangular 
block of stone, these slots having depths suited to the 
general form of the baluster desired The molding 
wheel to next used. The work may now proceed more 
rapidly because of the preliminary slotting 

* - ‘ ■ parpen' 


to aU conditions. No plas- 
tering to said to be ns 
qutred oven when catting 
fine moldings, fluted cot 
The teeth may 


A little reflection will perhaps suffice to show that 
such speeds require either a high number of rotntinna 
per minute (aa with small wheels), or a large diameter 
of wheel, or a combination of considerable rotational 
speed and a moderate diameter 
Perhaps the use of carborundum Inserted tooth saws 
constitutes the moot not ulde of recent advances. There 
Is, first of all, a disk of steel This may have a diam- 
eter as small as 80 laches or as large as 84 Inches, or 
more The linear speed at tha periphery Is properly 
7000 feet per minute This can be produced at the very 
moderate rotational speed of 818 rpjn. If the effective 
diameter to aeven feet Kven with an effective diameter 
of 2% feet, the rp-m required will only be 801 How- 
ever the work In contemplation consists of the softer 
stones, such as marble, limestone, sandstone. I do not 
know that granite to commercially rut hy Inserted 

tooth saws. Whenever tills becomes practicable, the ...... , „ 

linear peripheral speed will doubtless have to he In- Machines built for wring an 

creased, say, to 10,000 feet per minute. In feet, the abrasive wheal conatoting 

necessity for such high speeds may he the real reason of a steel central disk and 

that sawa for the ratting of granite seem yet tn the an outer rim of aa abra- 

future rive aet is a suitable mat- 

The business part of the Inserted teeth Is of a very -jri* are suitable for tews 
plain shape, its form being rectangular. The*# roe- baring Inserted teeth «* 

t angular portion* project beyond the periphery, while eerbonadum. Similarly, a 

the bawl portion lira within the circular outline of the diamond rims tor sawn may fie _ 
steel disk , that In It to set to a natch made for It in of sew. Naturally, If the aaw u 

the steel. The feu* taper* outward on both rides. to be atom no other motto*/ tin . _ 

The notches stop wldra aa one passes train the rim work to secured must fie gtrae a morsmtot to 

m- crater. Notch and tooth are so relatad that aaw. Probably tb# torertod Wojfi raw caa 

afiUfie aet in poaftton to tha notrii afut tfiatt Mounted to a twtoafeg frag* or In a fiue 

8d by a wedge which tend* to three the tooth to fie reciprocated hortoeutartj. 


to the axis, and often the bean will hare square ac- 
tion*. Sometimes, the block U Jointed and squared 
before It la put Into the 
lathe and given Its compli- 
cated form. But there op- 
erations may also be done 
with tha abrasive wheel 
subsequently to the mold 
tog operation. That to, an 
abrasive wheel two or thrap 
laches thick to mounted * 
the spindle which accom- 
modate* the molding wberi. 
It I* then run at a Ugh 
of speed and mad* to 
to* mptfed bqt not 

Lt£sS! 

W«r fee cut to r 


toward the 
the tooth fil 
rigidly held 


eted kertsout* 
f aaibfi and 






JQUMMft ' 

Wfe I*'** It Mi f mm, 4 good 

deal of Hon* huub« removed, It te^wsibla $0 use a 
coarse grit whsel tor a prenmtoary operation. Ttoetes* 
at wMd M compMat to do (tap end fiat «tti a*, la 
feet it *te* ths toughing work and la followed by a 
uioldtof wneel road* fun a dear grit Tha whaet* 
smut b* ; pud* •$ tbe factory to eorreapood with any 
design Waatad, and ao do not cover merely a few 
abapea. 

A notable advanoe made la recent yean concern* tbs 
cutting of granite and other very hard rock In feet, 
carborundum has bean applied to tbs polishing, slotting, 
checking and noting of granite. The polishing by 
rnaens of tooae carborundum baa been going on tor 
■one time. An iron or steel acroll wheel is need to 
provide a resistant surface But more recently this 
abrasive baa been found suitable In the checking or 
rabbeting of granite blocks, and In the fluting and 
Jointing of granlta columns. Special wheels have been 
developed for tile express purpose of dealing with this 
refractory stone. One advantage of using a grinding 
wheel la that the wheel cuts freely— that is, without 
opposing appreciable resistance to the work This Is 
radically different from the way In which 


lathe. In this latter ease, the tool opposes to 
the work a stiff, almost unyielding resistance. 

The advantage of a free-cutting wheel operating 
<«i granite consists principally 
in the feet that aoch action 
pretty well ettmtoatee breaking 
or damaging the stone. In con- 
nection with fluting, the abra- 
sive wheel Is run along tbe aides 
of the location where the flute 
is to be and so cuts two long 
slots. Urn material to between 
slots is then pinched out, and 
I be stone cutter does the re- 
mainder of the forming by 
hand. This work of slotting tor flutes Is done on the 
planer, tbe Wheel being set up at the head and the 
work being rub under It an tbe platen of the machine 
Jointing of gVtuilte columns in done with thin, solid 
wheels made Of tbe abrasive True Joints are readily 


advantage of pressure. Is not the easy process that 
the cutnbg of marble Is. To make a proper attack 
upon tbe hard, recalcitrant atone, a linear speed of 
10,000 feet per minute Is advised. The particles of 
granite are shut off, as It were, by minute projectiles 
Impinging with a velocity of nearly two miles per 
minute. Tbo wheels used are not necessarily large 
follows. Consequently, with comparatively small 
wheats, it is necessary to use very high rotational 


la all the stone cutting operations, the wheels should 
lie assisted by a Jet of water This Jet Impinges pref- 
erably at tbe lwlnt of action or very close to It, and 
at a pressure as high as 80 pounds per square Inch. 
This Is the pressure due to n head of 188 feet. 

The accompanying Illustrations show the various 
kinds of machinery employed In cutting and shaping 
atone, and also the Inserted tooth stone saw with tbe 
abrasive teeth placed In dove-tall slots. 
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msnent, others transitory, for* 
mationk that come and n»tn 
tbe kaleidoscopic opera tltns of 
cell-life. Which of them ere 
alive? Which, If any, consti- 
tute the physical basis of life? 

Whut, In other words, Is proto- 
plasm? 

These are embarrassing ques- 
tions, The truth Is that tbe 
more critically we study them 
the more evident does It be- 
come that we cannot single out*"' 
any one particular component 

Of tbe cell as the living stuff, pur excellence. Of this 
fact most exiierlenced cytulogtsts, including such era 
Incut lenders as Flemming, Htraaliurger, Bflteehll, Kol- 
llker and Hridenhaln, long since became convinced 
“>« man,” says Flemming, “can 
definitely say what protoplasm 
la In my vtew that which 
lives is the entire body of the 
cell” It Is this view of the 
physical hagts of life that has 




r knowledge of the cell has 
nmeed , and this Is as true of 
the physiologist and tlte chemist 
as of 1 he cytologlst “We can- 
not,” sa>s Professor Hopkins, a 
dlKtlagiJlNhed biochemist, ‘‘with- 
out gnwN misuse of terms, speak 
of tlm cell life as being ussuci 
ated with nny particular type of 
molecule Its Ufo la tlto expres- 
sion of a particular dynamic 
equilibrium which obtains 


” This conclusion Is 
that of tire cytologlst 
i the physl- 
enn simply 
1 that • 


Tfe* Phyrical Bud* of Life 

L ONG ago It became perfectly 
A plain that what we call 
protoplasm Is not chemically a 
single homogeneous substance. 
It Is a mixture of many sub- 
stances, a mixture U» high de- 
' scut of varied 


vtdence from every 
source demonstrates that tbe 
mil li W dataplex organism, a 
tmcroc oere , a living system. 
With tbs microscope ire dfartto- 
gateb ters-tUff system a rigor 
gTmmd snbstkMIog hyatopUam - 
U Wtoh ire Stpitefaded a great 
raritey of ftfered bodies, wide- , 

psftichfer part to titotewrittte'] 
of fee Astern. Sxamptoe a t 1 


the totality of co-exlstlng phnaan 
In substance precisely the same at 
When we speak of protoplasm a 
cal basis of life, therefore, we m 
the sum total of oil the suhstnnee 
nny nttlve pert In the cell life, 
nnd we cannot exclude from the 
list such substances hn water nnd 
inorganic sails wbtili we com 


flrst sight this may seem a rather 
barren conclusion, but the foot 
Is quite otherwise No conceit- 
Won of modem biology offers 
greater promise of future prog- 
ress than that the cell regarded 
as a whole la a colloidal system, 
and that what we cull life Is, In 
tbe words of Oxapek, a complex 
ef Innumerable chemical reunions In the substance of 
this system Modem Investigation has indeed already 
profited so much hy the point of view thus offered ns 
to suggest that the study of protoplasm and the cell 
may be destined to pan more and more Into the hunds 
of (lie physiologist, the pliyslclst 


jj- 


m i hm eMraarted. teeth stras snf, Mr** 
«Ti •• fli* Oh*** tretk afstaryad to. 


and II 

the rising tide of cell research 
In these directions Is of good 
augury for the fnture experi- 
mental analysis of viral phe- 
nomena There are, however, 
other aspects of the problem 
whhh stlH escape the precise 
quantitative methods of tho 
physicist and chemist, or are 
only Ix-giimlng to come within 
their range, but which Hre none 
the lew sasentlnl to our view 
of the gooerat problem I refer 
to those phenomena with which 
the cytologlst, the embryologist 
and the jfenetldst must trv to 
deal — At&trart from Itrtt Xedg- 
(rick Memorial Lecture 6y Pro- 
fttsor 9 It vniaon, M Irrred 
in Uotiam TiecmAcr 19, 19N 

Pure Ozone 

TjnOFi.ssoa e. a hiehbn- 

rFEID, of Berlin, has re- 
centlj described, to the Ckemi 
Hr ffritesy tor October T, the 
preparation and properties of 


containing KMC per cent of 
oxone was Uquefled In exhausted 
glass bulbs by cooling In liquid 
air The deep blue liquid, an 
exposure to reduced pressure, 
gave off mainly ox > geo, and at 
u certain composition separated 
Into tw o layers , the upper, dark 
blue, Inj «-r was a solution of 
oaone In liquid oxygen, the 
lower, deep violet-black, layer 
was a solution of oxygen in 
liquid oaone The lower layer, 
formerl) considered to be pure 
oaone, contains about 80 per 
cent of oxygen at —183 degrees 
Centigrade The oxygen was pumped off from It, and 
pure liquid oaone (B P— 112.4 degrees Centigrade) oh- 
mined The vapor dnwlty of 48 (O.) was found by 
the Dumas method. On cooling hi liquid hydrogen 
solid oaone, In violet-black crystals (SL P — 248 7 de- 
grees Centigrade), was formed The gas, deep blue to 
color. Is, to the absence of ull catalysts, remarkably 
stable Pure gaseous oxone can be exploded by an elec- 
tric spark, but some remains unchanged. This would 
he expected from the endothermic character of the 
substance The critical temperature Is 5 degrees Centi- 
grade. No evidence whatever of the existence of higher 
inlytners of oxygen was obtained, both to the liquid 
Had gaseous states the formula Is O,. This work Is of 
great Interest, and, apart from the determination of 
the physli.nl properties of mu me, It removes the last 
doubt a# to the simple character of osone— “oxosoo” 
does not exist. 

Water-Power Plants in the United State* 

T HE United Slutes Uenloglcul Survey, In a recently 
publiidicd compilation of data regarding the derwl- 
oi**d water power to tlila country, allows that at present 
there are 3110 waterpower pluntn of 100 horsepower 
or more, with u total capacity of Installed water wheels 
of T,852£48 horsepower Of till* total 70 p 
In public utility plants nnd 21 per cen 
lag plant*. It Is of Interest to note that the « 

100®, which embraced plant* of all si 
eluded ten times u« many plants as tl . 
report, which embrace* tally plants of 
100 horsepower or more 
New Vork still maintains Its 
position a* the leading State to 
the amount of developed water- 
I tower, with 1.291,857 horsepower, 
California Is a close second, with 
1,149.(4X1 horsepower, Washing- 
ton Is third, with 454JI06 boras- 
power, Maine closely follows to 
fourth place, with 4482114 horse- 
I tower, and Montana Is fifth, with 
344.420 horsepower 
To penult a comparison of the 
developed wuler-powcr with tbe 
total water-power resources a table 1 b Included showing 
the nmxliuum and minimum potential water power of 
the United Stales. 

The potential waterpower of the United States was 
determined by dividing tbe rivers Into set tints of dif- 
ferent lengths, the length depending on the slope of the 
channel, and the toll and flow of each section were 
determined from the best Information available. With 
these factors the jsitentlal waterpower of each stream 
was determined on the assumption of an efficiency of 
70 per cent to the water wheels 
The minimum potential water-power la based an the 
average How of the two seven-day periods of lowest 
How In each year of record. This, of course, does not 
give the ubxolute minimum flow, hut for all isractlcal 
iran«»c* potential waterpower tinned on the flow may 
la- considered as continuous lamer Tbe maximum 
potential water-tamer Is based on the flow available for 
50 per cent of the time 

It la the general practice to the const ruction of water- 
power plants to Inalull hydraulic machinery capable 
of utilising stream How- far to excess of the absolute 
minimum and much In excess of the flow used to de- 
termining tlte minimum potential water-power as given 
to tbe table This practice la forcibly brought out by 
comparing tbe minimum potential water-power with the 
total capacity of water wheels Installed in water-power 
plants to some of tbe New England Stale*. If all the 
wnter-power of the United States were to bo similarly 
developed. It would probably be necessary to Install 
plant* having three or fouw times the capacity of the 
estimated minimum potential water-imwer ns given In 
of the table.— .iSsfntcf from article to Science for Jan- 
wiry 13, 19tS 
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Inventions New and Interesting 

A Deportment Devoted to Pioneer Work in the Various Arts and to Patent News 



A Cwtebtmtkm VtttmtUr and 
AauMtcr 

gY means of this c 



th* eabtaa it the top of the lnxtrumant 
•ad dteomteetf tt from the voltmeter 
prod* at the other tad As many nr 
80 distinct teat* mar be mad* with this 


Radiant H wt wittwB (or tke 

A MASK which contain* as elect rk 
ill 


th* etectrteal * 7 stem of an entomobite 
now b* anally located The tnctrumcnt 
la auembteaUan of flea butnuntate— 



1 and volt 

Ida haring mod* 

batten t 
ctsdteL 
•nd wja_ 

tha '£»** m eoaaacted. The ; 
■wtap toward the terminal to which tha 
positive te d* of tha otectrtoat rtrealt te 

A batten in tha face of the 


radiant beat to the face and ha* 

Beetle*) with a xfeera generator for mi 
dttkmal treatment with steam la tt< 
product of a New Tort manufacture! 
whoa* claim it that this combine ti n 
treatment la hlatili beoedctal to the akin 
The maak 1* mad* of aluminum It 
anvelope* the face, which receives thi 
radiant boat from a 90- watt lamp re- 
flected from the polished metal inter! r 
of the inert At the same time ateam Is 
supplied from a generator which Is 
heated electrically from any lamp 
aockrt 

Moat skin diseases It 1* claimed, can 
be traced directly to tha cloning of the 
pores which prevents the blood lmpnrt 
tie* from being expelled In the natural 
outlet by persplratlt n The virulent 
matter then suppurates resulting In an 
eruption of 1 Imples The old meth si of 
using a saturated towel on the face Is 
both unsanitary and Ineffec Ihe ns bv 
this means persptmtUn Is n t Induced 
tha skin being enlv wetted Moist hent 
such as Is furnished by the mask stlin 
ulatea the nerves and causes a dilation 
Inducing a deep flush This brings 
about a sedative action which relieves 
Heetrlc light from a 
white bulb destroys bacteria and acts aa 
a tonic whlla Mua light constricts the 


which gives 



A Clock That New Forgets 

M ANY people have trouble in remem 
bering appointments arising dur 
tug their waking boon, and for this 
purport tha alarm clock Idaa has been 



dttem 
1 « s n 


te Mr. Wgte At 

rf™ 

je oa* to totoefe, 

wtSV loogar «*wtee that th*y forgot 


to pnrcbaae butter for tomorrow a break 
that ter the clock will have Jarrad their 
t nadoumess before It la too late, Hite 
risk truly divide* lire Into exact pe- 
Hods, and tt win therefore meet with 

' ' * “ 'ery 


card la Slmi lv Inserted In the adit 
at the fterttcular 11 minute Interval the 
alarm la wanted Its end cat! bea a lever 
Inside the mechanism and seta off the 


/» large number own motor cars and 
lulta a tew own both Here la a chatg 
Ing set for the st irttng batteries of the 
car or for the A be Merits of the radio 
both of which have the good fortune ti 
1 squire the same voltage The motor 



trie light ri remit 


purt of this set which Is Ihe product of 
a Cleveland electrical manufacturer 
take* tbs regular 110 - volt pressure at 
HO eyrie* per second whli h means that 
It will suit the majority of electric light 
circuits in the U 8 A The little D O 
generator give* current at 8 to 10 volts, 
and la equipped with cllpa ready to at 
tach to jour cells for (.hat-gin* The set 
I* provided with hull bearings at either 
end which practically eliminates luhri 


A rORTLTVE awaits the maker of a 
vehicle wheel which has such high 
merit that It will supplant the rubber 
tired type now so almost universally In 
use It Is true thst wheels enough to 
mate a huge automobile of the Patent 
Office at Washington have been invented 
and patented yet despite all the effort 
thus represented the rubber tire, either 
pneumatic or solid rolls majestically 
an Many of these wheels employ spring 
Clements for spokes but It baa remained 
for Mr W B Kerri ck of Los Angeles, 
CaW. to uae aprlnga in the rim not a 
rant teaturr cither but in this case 
tbay are used tn a truly unique man 
ne» They take the load n t In a dl 
rs ctojm normal to the road aurfooe but 
parawrl to It The wheel rmststs f a 
steal disk Into whose lieripfaery an- let 
a large number of spiral springs baring 
their axes as brft re mentioned parallel 
te the road surface These spring* are 
tto let Into the Inside of a rim having 
fcchannet crosaeectlon As the rim does 
Rot touch the dirt the load la contteu 
ously floated on the many transverse 
spring* It la claimed that the uaa of 

» dost away with much vibration aa 
a* saving fuel repair bills oil at 



TMs instrument does many things 


Electrical Etching, DemafMtu- 
mg and Annealing 

A V electrical lnstrumeet which com 
bines these three functions Is the 
dev el intent < f a Toledo Ohli luanu 
facturer In tie irkmi cf the demag 
net lying cf tool* which are used In con 
nectli n with mugnetli hulks, where it 
Is necessarj that tin t ads be kept de- 
mngncflsed In order to be thoroughly 
ctfWIent It Ib ml\ nonsaary to pass 
them I mgitudinallv a* row tha surface 
I late while an alternating currant flows 
In the c* Its The lnstrnnMSit receives 
Its operating current front an ordinary 
light socket When It Is desired to nee 
It as an etcher In the marking of shop 
t oils for instance It I* only nec essa ry 
to attach the pencil cord to the Conner 
tlon on the lmmnment and write with 
the t rdinan tonrh on the loci la 
addition to this the Instrument may be 
uued for light annealing and soldering 
In the latter ease a carbon annealing 
point la used In place of the etching 
pencil and the wort to be annealed la 
held down to the surface plate mag 
netlcallv In uoldering the inotnumiit 

Dealing After the carbon point has 
been applied the wider la flowed on in 
the usual way The tctal weight is 20 
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pounds, ro that It may easily be carried 
about a shop to any place where It la 
needed. 

Stabilizing Carburetor Air 

C OMPLETE combustl.® of the fuel of 
on Internal combustion engine do- 
■tends niton the uaa of a correct amount 
of oxygen aa proportioned to carbon and 
hydrogen The fuel for such engines la 
ooually a combination of gasoline and 
air Gasoline la a fairly stable element 
of the mixture, but air, furnishing the 
necessary oxygen, la In constant vuria- 
tlon and unless controlled to a prac- 
tically uniform content and delivery of 
oxygen It disturb* those otherwise pro- 
portioned fuel elements, resulting In 
tncompleta combustion with loss of 
power and waste of gas. Air nintalns 
oxygen In direct relation to Its density 
At high terms 1 rature# It rarefies and 
carries less oxygen to the eultlc foot, hot 
If Its “density 1* decreased by artificial 
saturation. Its temperature lowers ac- 
cordingly and Us fuel value Is restored 
and uniformly maintained. Such arti- 
ficial air saturation la accomplished, ac- 
cording to the claims of It* Niagara Falls 
makers, by a device for that purpose, 
called an air stabiliser As shown in the 
Illustration, this appliance taken the air 
through six humidifying or saturating 



screens which are kept moisted*] by a 
flow of water which Is qpostafitly 
drawn up from a basin by capillary ns- 
tloo. This saturation Inc rea ses tbs den- 
sity of (be atmosphere, reduces Its tem- 
perature, and restores its percentage of 
oxygen, delivering to the carburetor a 
supply of properly conditioned air fuel 
Large savings in fuel consumption are 
claimed. 

He Flashing Glcrtd 

A GLOVE having attached to Its back 
a pair of small electric bulbs, one 
red, one white, connected to a dry cell 
carried In a pouch in the gauntlet of the 
glove Is the clever invention of an Eng- 
lishman, for the use of traffic policeman 
Contacts are made by closing the finger 
next the color of bulb wanted The slg- 
nul Is eminently practical because It be- 
comes virtually a part of the policeman 
and Is ao quickly and easily manipu- 
lated that It finds constant use Tltere 
is very little about it to get out of order, 
or, like many devlcea employing electric 
lights In connection with the human 
form, to get In the way or be too heavy 
for comfort 


A Return to the Steun 
Motor Car 

T HE Inventor of s new type of steam 
holler for the automobile sees the use 
of gasoline for the self-propelled vehicle 
Rg only a temporary phaee In the cuuree 
of Its development, while the steam pro- 
pelled car, because of Its comparative 
simplicity and tosenstttvenesa to outside 
disturbances. Is destined ultimately to 
“come back.” One Of the chief troubles 
that beset the steam automobile hotter, 
especially In the hands of operators who 


are not already steam engineers, w«s 
caused by an accumulation of mud ttata 
the Injected water This often quite 
fairly Insulates the water from the fire, 
permitting the part of the boiler which 



Is not covered with water to Teach 
a higher temperature than the ordinarily 
limiting temperature of the boiling point 
of water under pressure and leading 
to its burning out at such points. Mr 
Walter D Herrick of Los Angeles, tbs 
Inventor of a boiler made to forestall 
such results, states that the vertical 
tubes of the new boiler are all welded 
Into a ring shaped header at the bottom 
Owing to the fact that this Is below the 
level of the fire, when It gathers an 
accumulation of sediment It cannot burn 
out. The same principle Is equally as 
applicable to the locomotive boiler It 
Is stated that this new boiler has been 
given hard service during two years and 
has stood up In a remarkahte manner, 
owing to Its careful design. 


Improving RntUo Broaden* tin* 

A S yet no method has bee* found for 
psrfoctly reproducing over a tele- 
phone transmitter or microphone sU of 
the oterteae components of tbs human 
voice and «f certain orchestral Instru- 
ment*. like tbs violin, whom note* art 


tempts bare been made and tbs 




bs tscor d 

swtatkm 


pfaragm has been that It ha* too modh 
Inertia and too little flexibility to follow 
the rapid vibration* mads by certain of 


this page Is tbs product of research by 
Dr Pbitllp* Thomas of the WestingbouSe 
Electric and Manufacturing Company. 


use of a direct currant glow discharge 
at low pressure, which provides a means 
of Ionisation conduction in open ate. 
The application of a moderately high 


mstion of arc cause* ths eetabUshnMnt 
of a peculiar, low-current, high-voltage 
discharge having a glowing appearance. 
Such a discharge Is remarkably quiet to 
tbs unaided car It is found that the 
incidence of round wave* at ths gap will 
produce alternating potentiate of equiva- 
lent frequencies. The sensitivity Is sur- 
prisingly large, an amplification of tan 



A road form that stays pat in lias 


to one will give loud signal! In a head- 
set Draft shields are used to exclude 
disturbing air currant*. 


Locating Defective Wire* 

A VERT simple, though Ingenious, 
method of locating either grounded 
circuits or broken wires to underground 
or concealed conduits hs* been devised 
by Jew* B. Debrick, assistant foremen 
of signal* on the Pennsylvania Railroad 
The device for this purpose constats of 
two iron rods about tbs Mae of walking 
sticks which are connected to the two 
lead* from a telephone receiver An 
alternating currant or a pulsating direct 


of thla power supply Is grotto ded. In 
ease the circuit being tested happens to 
have on accidental ground eking Us 
length the circuit will be completed by 
this means and s current will flow In 
testing, the operator walks eking tbs tin* 
and thrusts hit two rods Into tbs earth 
at points about a yard apart. As long 
as he Js on the feed side of the ground 
In the power line, a nets* will bs hoard 
in tbs telephone receiver Tbs lasts ore 
continued until the rounds cease, This 
Indicates that the point of trouble has 
been passed for no current U now being 
picked up by the telephone terminals, 
these having peseed beyond the return 
earth circuit. In a similar manner an 


open circuit may bs 
fact that there Is 



A Dtotinctfr* Btad Fomv, 

R OAD forms for making con cr ete 
curt* sr* usually mads of metal, 
bat than it oftn iota# m o ym ci ootkr 
raensfl wtth the method of toekfog tbs 
sections together firmly, as weU os In 
tb* unlockinyafter tbs ooncrets batata 



A Cleveland manufacturer ha* put on 
the market a form having a unique 
locking device designed to facilitate 
quick locking and unlocking. This con- 
sist* of two very simple wedge* so de- 
signed that It 1* lmposathls for ths ad 
Jacent forma to get out of Una on either 
their bottom or face. The lower wedge 
resembles a mailing frog such as la 
used an derailed railway trucks In that 
the upper wedge 1* almost bound to fall 
into the correct position with regard to 
the lower, no matter how carelessly they 
are brought together by the workman. 
This makes the section* of rood form 
practically self-allnln* and fool-proof, 
and facilitates the later process of edg- 
ing The sections ere 12 feet to length 
and are made of S/lft-lnch stock Ths 
flat holding stakes have a penetration of 
18 Inches and may be driven In at any 
point along the edge of the form The 
five-inch base of the form insures an 
ample bearing to support It when carry- 
ing mechanical finishing and subgrading 
machines during the progress of the 
usual road building operations. 
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accurately 


A New Internal Grinding 
Machine 

A NEW YORK maker of machine tool* 
has placed an the market a new 
grinding machine, the Intention of Kred 
H. Bright, which etubodlea a new fun- 
damental feature In the form of a re- 
volving and red prorating work-carrying 
spindle In one bearing, eliminating the 
necessity for ita exact alineuient with 
other ewwntlal parti or the machine 
Thii make* possible great accuracy In 
the flmUhlng of straight round holes. 
The machine la Intended primarily for 
manufacturing opera tlani and grinds 
cylindrical hole* only 
The grinding wheel spindle Is direct 
driven by means of an Inclosed orient 
chain from a 1% horsepower Induction 
motor, thus avoiding all Slippage and 
maintaining accurately the wheel speed 
Owing to the vertical position of the 
aptndte, floor space la conserved and the 
use of motor drive eliminates belts and 
shafting; which take op space. The ma- 
chine has an automatic feed, hot can 
be ted forward In units of one ten-thou- 
sandth of an Inch. Provision u made 
for dressing the sbroiiv* wheel hr lower- 
ing It against a diamond The baas con- 
ceals an oil-tank, with a pump for cir- 
culating tha lubricant. 


HoBnr Btftrinta for Railway Can 

A LTHOVQH the roller bearing Itself 
■tx is not hy any means hew, Its ap- 
plication to the lramtfiiw amount of rari- 
wmy rolling atoek In this donntry has 


i! 

! 




SCIENTIFIC 

awaited the pertec U on of a bearing that 
wOuld stand up to the extremely heavy 
duty required for inch work, and be as 
safe and as free tran the necessity of 
making frequent repair* as the ordinary 
type of plain hearing Such a bearing 
a* Is shown here is applicable to use an 
flywheel shafts, heavy hoisting machin- 
ery and other similar work, hut Ita great- 
est potential use la for the axles of roll 
way ear*. Experiments are now ixdng 
made which are rather In the nature of 
tests of a type of self -contained, self- 
aiming roller bearing for regular dally 
railway operation on one of our moat 
prominent railroads. The bearing haa 
held up in satisfactory condition after 
eighteen months of such service Or 
dlnarily this would constitute n fairly 
conclusive teat, but for railroad service 
extremely conservative criteria are nec- 
essary. Given practical roller bearings 
an our railway rolling stock, bearings 
that have long since passed the experi- 
ments! stage and which have demon- 
strated their ability te take hard punish- 
ment, the saving In fuel and efficiency, 
not to speak of cost of freight move- 
ment, will be enormous. 

This unique bearing, which Is made 
by a New York manufacturer, Is aelf- 
altning by reason of its outer race, 
which is ground spherical on Its Inner 
surface. The rollers are barrel-shaped, 
with their largest diameter toward the 
inner ends. This penults of great free- 
dom of movement between the inner and 
outer rings, which are always concentric 
on their bearing surfaces. 

Lights Without Matches 

A MINER who And* himself far from 
the shaft at the end of a drift with- 
out matihea is almost as good as dead 
If his carbide miner's light has on auto- 
matic spark light its extinction Is of no 



hand, a spark is shot across the issuing 
acetylene gas and there is light This 
is brought about by means of a flint and 
scraper Such a light as this, which 1* 
made In Chicago, should be as valuable 
to night hunters, woodsmen, campers and 
farmers a* to miners, because no matter 
how wet or windy the night the flint 
win Ignite the go*. The light t* pri- 
marily intended to be worn on the hat 
where it la always directed on the thing 
that claim* th* wearer's attention, but 
it may also be carried in the hand or 
worn on the front of the coat 

A Trackwalker’s Kit Truck 

T HE man who dally patrols his sec- 
tion of several mHks'bf railway track 
I* able to carry only a spftsamul and a 
kmc opaqnae. WhUa these tool* permit 
Mm to mak* meet of th* more urgent 
repairs necssasry before the section 
gang arrives end complete* the Job, there 
are many oecsteons ware thg aco ss teb U- 
ity of a largsr kit of tools wosM be of 
ghent advantage. But such « Ut Is al* 
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together too heavy for on* man to carry 
Emu Germany comes a solution of the 
mutter in the form of a small truck 
such os la used by section gangs on our 
own railways for moving tic* over abort 
distunces. Mounted on this truck is a 
large toolbox containing a collection of 
rail repairing toots n* well as an assort- 
ment of bolts, nuts, lockwashers, Ash- 
pit! te* and spikes. This avoids the neces- 
sity of keeping these article* distributed 
more or less evenly glnng the right of 
way, m is now dime In this enuntrv, in 
order that when needed by the track 
walker he is fairly sure of finding file 
desired replacement within a hundred 
yards of the Job. These parts, when 
thus sprinkled along the track, are al- 
ways subject to petty theft, a* well as 
providing ammunition for hoys with 
throwing propensities. When contained 
In the track truck they weigh one or two 
hundred pounds, hut such a loud may he 
pushed along the track hy the track- 
walker with lea* effort than thnt re- 
quired for carrying the heavy maul and 



Carries tools and spore parts for 
track repair 


spanner On (lie approach of a train It 
It Is only neeesKury to Up the tool truck 
completely over, employing for thl* pur- 
pose the long lever ordinarily used to 
push the truck. The train having pasaed, 
the process la quickly reversed and the 
truck la again on the rail*. It 1* pro- 
vided with prop* so that the track- 
walker may leave If standing when be 
stope to Inspect or work 

A De-bouncer for the Car 

A SHOCK alworher must not deprive 
tit* springs of a motor car of their 
desired function of “letting the rider 
down easy,” but they must prevent the 
annoying uphound which throw* the 
rider into the air Therefore they nm*t 
act only on the upward motion of the 
springs, letting go iaMtiintly when the 
car body *tarta down. This function Is 
well provided for In a type of shock ab- 
sorber called n "checker,” made In Cleve- 
land for a well-known type of car A 
roller act*, In thii case, between the 
moving and stationary parts, wedging 
tlietn together on the upthrow and hav- 
ing no function no the down go An 
adjustable spring presaes down the float 
lug wedge to the degree desired The 
upper damp Is attached to the forward 
end* of the sills of the car and the 
lower, one holts around the front axle 
No botes need be drilled. 

A Chemical Sponge for 
Refrigerators 

A PIECE of charcoal will absorb 8000 
tlrnea its volume of gas and It I* 
for this rfftmm that charcoal I* often 
tak* for stomach trouble. Material hav- 
ing similar chemical properties It used 
tn a New York manufacturer for filling 
n neat little chemical sponge for absorb- 
ing odor* In the refrigerators, where 
milk and hotter will ao quickly absorb 
them If the chemical sponge ts not pro- 
vided The article tears about one tea- 



win, but ts Inexpensive. Where the lco 
Is Impure It Is impossible to keep the ice- 
box perfectly wholesome between clean- 
ings, no matter how frequent 

A Blueprint Dryer with Tbomo- 
■tatlc Control 

E xperiments have proved that in 
order to pass wet blueprints through 
a dryer without wrinkling, It Is neces- 
sary that the heat of the drying cylinder 
mud he constant This I* a rather dif- 
ficult thing to accomplish In a perfect 
manner Therefore the application of 
a thermostatic control to a blueprint 
machine by a Chicago manufacturer la 
a distinct step In advance The thermo- 
stat cannot forget. It might be aald to 
“work If*} on fall asleep" ! It is ssnri- 
tlve to alight variations In temperature 
and cutclie* them liefore they become so 
hod a* to he harmful Tha remit la a 
blueprint of iinlfom texture and free- 
dom from wrinkles. The machine haa a 
ropper cylinder wlih h It Is claimed, will 
heat quicker retain the heat better, and 
to which the prints will not adhere hot 
will peel off automatically The apron 
I* made of nsliestos amt will not rot out 
hfcunsr »f settle**, like canvas npraua. 
The drive give* two speeds ahead, tour 
and eight feet per minute, respectively.. 
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Road Conatruction Turntable 
Speeds Up Truckwork 

O N rood Imlldlne Jolm, owing to the 
nurrowntux of Uie simce between 
tho ouhirradeM, it lx generally neoeoaary 
for (ruck* which hove delivered n loud 
of muleriol to Imelt up oeverul hundred 
feet, or clue to turn under llielr own 
power In (lie narrow spare, which oper- 
ation usually daman*** the Hiitigmde In 
addition, when truck* meet there I* (treat 
confusion owing to the huiiiII aiwcc for 
monomer* Tliereforo a turntable for 
turning troika, whlili I* mnde In I'ltts- 
hurgh, meet* n need The turntable oe- 
cuplea a *|*ce of eight feet at one Hide 
of the road In turning, one end pro- 
liecta over the rand fonn* Tills mean* 
that tin outgoing trmk iia* free was to 
puns tlie turntulile at all times, and that 
the fonn* remain In place regard lea* of 
the operation of the turntable It la 
mount nl on a skid whlili enables It to he 
moved from place to place without tear- 
ing up the suhgrade Tlie turntulile la 
attached to a returning empty truck and 
moved the required distance without 
any loa* of time 

A tna k, after being driven on tho 
turntable, la secured from tipping by 
supports at either end of the table 
When the truck Is ready to la* tnmed n 
lever la ojs ruled with It folds up rliesc 
supports und then a< t* ns a push lair 
l»y means of which one man can turn n 
Mint trmk loaded with four ranis of 
matt rlul The runwnys which support 
the truck are mounted on a ilnular 
track of smaller diameter than tho width 
of the truck Tills truck Is placed Imme- 
diately almve a similar track rigidly 
secured to the skid* Between these 
tracks In a series of rollers *o that there 
are no axle* to cause friction A center 
pin rigidly accured to tlie sklda which 
support the lower track hold* a spider 
which keep* the roller* In place and also 
hold* n central bearing for keeping the 
upper track properly centered 

Drying Negatives Without Clips 

P UTTING a targe number of negative* 
into ordinary clip* for the purpose 
of drying them take* time and often 
damage* the negative* hy scratching 
them It I* much easier to pinch them 
lietween the coll* of n long spiral spring 
made In a Philadelphia manufacturer 



A simple device for holding drying 
negative* 


for this purpose. These have room for 
a large number of negative* and their 
Insertion require* only a movetumt of 
the fingers in bending (lie spring. 

A Waste Basket for Carelew 
Marksmen 

O NE of the mo*t Irritating habits of 
wastebaskets is to place themselves 
where Ihey weren’t, yesterday nr tlie 
da) before The busy office worker 
wlllioul looking up, alms his waste pnpei 
w here the basket ought lo lie and so the 
floor soon takes on the general appear 
nnee of a paper mill To conquer all 
these annoyances a Westfield Mass, 
manufacturer has devised a wastebasket 
wliich may quickly be attached to the 
end of a desk, or, If deal red, underneath 
it Here It always stands— or rather, 
hang*— and random shots at It hit tlie 
target because It i* always there The 
desk-end type shown In the Illustration 
hangs from a small bracket attached to 
the under side of the desk top ledge 
The under-desk type, which Is not Illus- 
trated, hangs from a rod which has a 
spring, causing It to thrust its respective 
ends, each of wliich beur* a rubber tip, 
against the opismlte sides of the spare 
beneath the desk The baskets are made 
of metal and make desirable additions 
to the furnishing of bathrooms for clean 
anil soiled towels, of kitchens ns catch- 
all nnd of libraries as receptacles for 
magnxlnes nnd paper*. 


A Simple Seed Dffl 

F OR the average home garden a stsd 
drill Is often a luxury that seems 
hardly warranted by Its small area, at 
well as an Inconvenience owing to the 
two long bandies being In the way at 
the ends of the short raws near the 
fence or wall On the other hand, the 
dropping of aeeds from the hand In a 
drill or trench I* easily done poorly, but 
1* with difficulty done well. It Is as 
necessary to space the Individual seed* 
somewhat uniformly and to drop them 
singly Instead of In dense groups as It 
Is to see that no large gaps are left. 
The gardener often begins the sowing 
of n long raw hy hand with good Intan- 



A novel and practical seed-drill for 
the home gardener 


lions of using care in order to forestall 
the troublesome thinning later on, but 
finishes with on Impatient rush, for spac- 
ing the seeds evenly Is very tedious. 

A simple hand seed drill which cornea 
to us In the form of a photograph from 



A practical turntable which saves tiara for tha contractor 


A Practical Scissors Sharpener 

S HARPENING n pair of scissors con 
slsts tn making n 00-degree cut across 
the edge of the blades, hut it Is verj 
essential that the proper angle und no 
other he given Moreover, it la neces- 
sary that the same angle he given along 



With this guide anyone eon sharpen 
scissor* well 


the entire length of the blade In order 
to enable the scissor Wades to he held 
at this angle, not only on one stroke of 
the sharpening but on every one, a Chi- 
cago manufacturer ha* put out a simple 
little device consisting of a piece of 
sheet metal bent In the form of a guide 
for the blade This prevents the acci- 
dental ruining of the work, however 
carefully done without a guide, by a 
stroke at a greater angle with the side 
of the blade than the proper one Added 
to these qualities 1* the unique fact that 
the device may be used In conjunction 
with any flat whetstone the naer hap- 
l«n* to have on hand. A woman can use 
this little sharpener as well as the aver- 
age man , nnd a man ran use It aa wall 
aa a mechanic 


Germany and wliich la neither cumber- 
some nor expensive Just All* the need 
of the smsll gardener In this respect 
It consists of two seed hoppers which 
are attached to a cm**-bar In an ad- 
justable manner, permitting proper sep- 
aration of the row* in sowing such vege- 
tables «*, for Instance, lettuce which Is 
grown In double roars closely spaced. 
In order to feed the seeds into the rows 
sleadll) and evenly a aplndle passes 
through the throat of the hopper Just 
above the ihoe that runs along in the 
ground and distribute* the seeds. This 
spindle, which Is provided with the re- 
ceases necessary to contain and pass out 
the seeds one hy one, and which i* ad- 
justable for various slued seeds. Is actu- 
ated hy r wheel running on the ground 
To prevent U from (Upping, It has 
around it* periphery s number of spikes. 
A handle may be attached to the entire 
apparatus and adjusted to the desired 
angle liy means of a wing nut 

A Clinging Gringo the Steering 

A RUBBER grip for the steering wheel 
of the motor car permit* the driver 
to retain full control of the car with 
little expenditure of energy, due to *a- 
consdously gripping the wheel until tho 
hands become tired and numb. This is 
especially true when the driver la wear- 
ing flora*, as the bands then slip very 
easily on the polished surface of the 
wheat Tbs rubber grip stretches are— d 
the wheel, fitting aseuraly and p s— n 
him* a new bicycle tire. It Is gradate 
Chicago. 



A handy shavtag cam blas t *— 


Lather: Rmb-It-In 

W HEN tha baiter lathara you be 
ruba It In with hi* Angara, but 
when you shave yourself and want to 
rob tha lather In there ie nothing to It 
but a many Jnh rmleae you use some 
such a rubber- In as shown In the pto- 
tura. Hera Is a regular Shavtag brush 
which you proceed to use in the regular 
manner. Than, by manipulating a little 
slide la the handle, the brush is drawn 
into the shell, like a Write’s neck, and 
the lather Is automatically s g ues— d out 
of the brush onto a rubber pad haring 
downs of little Angara. These do the 
rubbing. The little stud which actuate* 
the brush tn Its tub* locks In the desired 
position at either end. 


A Non-Meteffie Automobile Body 

T HERE recently has appeared a fabric 
type of automobile body which uses 
u wooden frame and dispenses with 
metal panels altogether. A New York 
textile company has produced a water- 
proof leather doth of a lustrous finish, 
which la applied over a wooden body 
framework dressed with a coarse wire 
fabric and the necessary- padding to 
deaden rattles and squeaks, as wall oi 
to fill out curve lines, etc. It Is claimed 
tor this new type of body, which has 
been shown at recent automobile shows, 
that the cost of the raw material la 
approximately one-half of that used In 
a metal body , that the time required In 
making a cloth body la one-third of that 
required tn metal construction | that the 
cloth panels weigh only one-half aa much 
a* metal panel* and that the finish la 
equal in smoothness, luster end bril- 
liancy to that of a metal body It la 
also claimed that the leather cloth lasts 
longer aa regard! finish than the usual 
finlidi of u metal Job. 

Radiant Type of Gaa H— ter 

T HAT the radiant type of heater was 
first adapted to the use of gas la the 
contention of a reader of the Ucnnmno 
Ahkbxcan, who states that the first de- 
velopment of a radiant heater suitable 
for household use was msda tn England 
two or three years before the war This 
heater was equipped with gas burner# 
which heated to a high temperature a 
refractory material formed to the Shape 
of a taeework surrounding a tubular 
apace over each flame, —demised tenths 

manufacture wee stopped by We war, 
the factorise being taken over for war 
work. It Is said that Way era now 
tn u*e nil over the co— try. 
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The Service of the Chemist 

A Department Devoted to Progress and Achievement m the Field of Applied Chemistry 

Conducted bj ISICAB OINSBEBO. Cb«mk«l bitiw 


""JS&iJlPKtJSlr'- 

A N BngiMt chemist haa discovered a 
now element, which haa been given 
(be name ha fill am The element was 
Imitated from a black tend, which came 
from New Zealand Thla sand con* 
tained a certain proportion of titanium 
dioxide, and when thla conatltnent waa 
removed from the wind and examined 
by Itaelf, It waa found to contain a re- 
fractory residue Farther examination 
of thla raaldue revealed It to be an oxide 
of a new element, clone! y related to H- 
tanlnw The name hafnium, which la 
derived from the name of the city of 
Copenhagen (batata), waa given the new 
element. It la aaid that the black aand 
deposit* In New Zealand, from which the 
sample of aand waa taken which waa 
lined In the expert mm ts. la more than 
Hevett mllee In length and of unknown 
depth, an that If the new metal, hafnium. 
Id found to have Important commercial 
properties, It can be produced in bulk 
It may be of conalderable value In the 


mungone**, 05 per cent of carbon and 
205 per cent of Iron Thla nickel 
chrome la not oxldiaable, that la, It will 
not ruat It waa texted under l ho moot 
aevore condition* and wn* found to with- 
stand corruaton under a preasure of 1000 
atmosphere* and a temperature of 600 
degrees Centigrade, the duration of the 
teat being 4000 Itours.— Chemlkrr gvtt- 
nng, 1822, pag* 1168 . 

Ptocmm for Conserving Sandstone 


ingt of the Royal Academy In London 


Industrial Product* Fran 
Acetylene 


hyde can be converted 
and paraldehyde. The Utter la an Im- 
portant liquid fuel and should eventually 
reach a ataga of great commercial im- 
portance because It can be produced 
more cheaply than alcohol derived from 
calcium catttde. It waa also pointed 
out that processes were being studied an 
a semi-Urge scale to utilise the ethylene 
from eoke-otans tor the manufacture of 


Effect of Hick Preaenree 

Tj BCHWT ex y er to wn t* have been mad* 
al determine last what effect ex- 
trwosly high ommrm would have, that 


phosphorus becomes black, non-com 
buatlble and a good Conductor of elec- 
tricity The now properties are stated 
to ax I at after the pressure I* removed. — 
Jour. Hoc. Chan I ad , 1923, page 80 

Making Artificial Pearls and 
Precious Stones 

A CCORDING to Oemum Patent No. 

860803, the Interior or black sur- 
face of the pearl or stone la coated with 
a suitable phosphorescent material, so 
that color change* are produced when 
tbe pearl or stone la taken Into a dim 
light For example stone* treated with 
sine oxide containing radium exhibit a 
color similar to that of Gulgnet’s green 
In the cose of glased pearls, the phos- 
phorescent coating Is protected hy a 
transparent varnish against atmospheric 
effects, and the glnse, If It la liable to be 
attarked hy the radium compound, la 
similarly protected 

Utilizing Oat and Peanut Hulls 

I N the manufacture of oatmeal and of 
peanut butter and oil, a large qunn 
tlty of oat hulls and peanut hulls Is 
obtained as by products. These by-prod 
ucts are generally used as filler for stock 
feed, burned as fuel or allowed to gn to 
waste It has been found that n crude 
sugar sirup can be obtained by hjdro- 
lyxlng these by-products with two ]>er 
cent of sulfuric add for two hours at 
a pressure of 15 pounds per square Inch 
After hydrolysis tbe add was neutral- 
ised with milk of lime and the sugar 
waa removed hy pressing and washing 
the Insoluble residue. About 26.5 per 
cent of glucose was obtained from the 
oat hulls hy this method and Hbout 7 0 
per cent from the peanut hulls— Jour 
Ind Eng Chrm, February, 1928. 

Drying Wood 

O NB of tbs greatest difficulties In the 
wood Industry lies In the drying of 
the wood, the seasoning process. Wood 
Is difficult to dry liecauae the small 
cellules deep In the wood remain olive 
tor a long time and a living cell does 
not easily lose It* water It can only 
lose Its water after It ha* been killed 
hy the action of a go* or vapor Ac- 
cordingly fresh wood was subjected to 
the action of the vapors of benalne to an 
autoclave The cellule was killed to thla 
manner and under the action of hot air 
the drying of thla wopd then look place 
rajildly — Jour Ind Eng Okom., 


Fertilizing Forest Land 

I T haa been generally held that wooded 
land, land covered with forests, 
should not be fertilised tor there would 
be no resulting Increase to the growth 
of tbe tree*. This has been shown to 
be erroneous, as treatment of such land 


ereaaed the growth of treea In many 
cases. A test, extending over a period 
of 14 years, was carried out at Owing, 
Sigma rtogen, on the slopes of the Jura 
Mountains, where a stretch of land that 


with nitrogenous fertlHser and sown 
with Swedish clover Both parts were 
than planted with Bra and divided Into 
sections some of which w 


and others partially fertilised while 
others were left unfertilised Between 
190(1 nnd 1820 the averuge Increase to 
the height of the treea to the arellons 
treated with Thonma meal and knlnlte 
was 523 centimeters , in those treated 
with Thomas meal alone 513 centi- 
meter*, and to the untreated sections 
only 408 centimeters Ground burnt Unto 
l.y Its. If effected very little Improvement 
In the growth Trees to the sections 
plnnted with clover showed n very con- 
siderable Increase to growth, especially 
In the first year, but the tents on the 
whole showed that equally good results 
mnv he obtained by the use of mixed 
fertilisers without a previous crop of 
leguminous plants — Jour Soc VMem. 
Ind, Feb 2, 1923 

Paper From Black Butt Pulp 

T HIS pulp Is made from a tree which 
Is Indigenous to Australia Consider- 
able experimentation has hcen done with 
this pulp to order to determine whether 
It Is not possible to use It In the place 
of sulfite pulp, width at the present lime 
Is Imported Into Australia It was 
found that 65 per cent of black butt 
pulp, 25 per cent of imported sulfite 
pulp Aind 10 per cent of waste paper 
mad* a very good gntde of cream col 
ored laid paper Black butt timber gives 
a higher yield of pulp per cord than nny 
other wood used at the preaent lime for 
pulping purposes Furthermore, tho 
treatment Is comparatively low —The 
World't Paper Trade SetHevs, Doc >29, 
1922 

X-Ray* Used to Activate 
Catalyst* 

W HAT appears to be a new use for 
Xrays or Roentgen rays Is dlit- 
tuseed to the Zeitrrhrifl fuer Eteklro- 
eliemie 11122, pages 472-3. Platinum 
mtalvsts, such os are used to the con 
tact process of making solfnric ndd, Hre 
subjected to tbe uiilim of the rays. 
They are made more arrive so that the 
production of the add Is Inc rensed to a 
material degree At a l< nipt rat ure of 
400 degrees Centigrade, for example the 
vleld of sulfur trloxlde Increased from 
940 to 05 9 iter cent and at 200 degree* 
Centigrade from 35 to 11 per cent The 
activation la not permanent but grudu 
ally disappears within 24 hours after the 
catalyst haa been treated with tbe rays. 

Erasing Inks 

A X Interesting account of Inks and 
their craalhlllty la given to the 
Annies asne. qulm Argentina, 10, 220-8, 
Chmtcgl Abntraoti 1023, 470. The only 
Indelible toka are those containing car 
Ism It was found that solutions of 
pitnaaium permanganate followed hy 
sodium hyposulphite are much better Ink 
erudlcatOr* tlmn sodium hyjsteblorite 
and oxalic sc Id, as are commonly used 
The former eradlcator will work on ani- 
line tots which tbe latter sometimes does 
not eradicate 

New Weapons for Boll Weevil 
Fighters 

T ub fight BgntoRt the cotton boll wee- 
vil. which cause* stupendous damage 
to Hie cotton crop each year the combat 
to exterminate the “brillon dollar ban 
dlt” ns it la called, goes on uninter- 
ruptedly Recently new weapon* have 
been developed to assist to this perpetual 
hnttle For one thing poison gases the 


military weal* in develiqsd during the 
wur, will lie utilised for netful pur- 
James to the warfare on the hull weevil 
Another suggestion was the use of X 
rays stored to chemical sails and ap- 
plied hy adhpsive mixtures to the bolls 
and squares of the cotton plants to 
Klerlllxc the eggs of the Insects. — OH, 
Paint and Drug Reporter, Feb. 26, 1823. 

Motor Fuel From Vegetable Oils 

V I.OETABUO oils con be converted 
easily Into gaseous and liquid by 
droenrbong liy subjecting the former to 
catalytic prorogue*. The gaseous prod, 
ueta ure hydrogen, methane, etc, while 
rite liquid products, after neutralisation 
and hydmgenurion, form n mixture con- 
taining uppm-l able amounts of benxene 
toluene nnd mein xylene This forms u 
good motor fuel with a very agreeable 


Sugar Cane Alcohol, a Gasoline 
Substitute 

A CCORDING to tho OH. Paint and 
Itrvp Reporter of Starch 26, 1023, 
augur vane alcohol Is used to South Africa 
as n NuliMrilute for gasoline It Is claimed 
to give more power than gasoline and to 
enable the engine to be started more 
easily Tlic engine will start quickly 
to cold weather 

Self-Lubricating Gasoline 

A < VI HIDING to the Fnglneering 
World March 1928, a Hvlflubrlrat- 
Ing gasoline bus I icon developed to Cali- 
fornia whl« It posaesHCH ccrtnln advan- 
tageous properties to recommend it to 
llie motor ear owner Ordinary lubri- 
c attog oil Is Ire Hied with a chemical and 
then IliQ treated material Is added to 
the gasoline In the pm|s>rrion of one 
gallon of the treated oil to 500 gallons 
of I lie gasoline It la claimed timt till* 
produel will Inc reuse tho mileage ob- 
tained from a gnllon of gasoline approxi- 
mately J5 tier cent The lubricant In- 
troduced to this manner, penetrates to 
every imrt e>f (he gu« engine cylinder 
nnd luhrlentes rite upper port* of tha 
same which are not touched by the oil, 
fed to the cylinder to the ordinary man- 
ner Friction Is thus reduced to a mini- 
muin und due to the elimination of ex- 
cessive haul and pn-ignlilon, no carbon 
Is formed It Is claimed that the gaso- 
line mixture develops perfect atomisa- 
tion In the earboretor 


Crucible Steel in a Hearth 
Furnace 

A HKARTH furnace, which Is capable 
of taming out n steel able to com- 
pete with high gruele crucible steel, I* 
tbe Invention of n Swiss engineer This 
furnace has Item Installed to a foundry 
In Germany A vert high temperature 
Is attained to rite furnace hy the Joint 
action of hooted fresh air and gas gen- 
erated In a producer The gas Is burnt 
most rapidly due lo the hot air and the 
narrow flume coming from the white 
heat section of the producer The whole 
contents of the furnace are poured out 
Into a large ladle ruined to a white heat, 
which enables am sample np to 1 5 tons 
In weight to be oast In the most eompH 
rated molds without any premature cool- 
ing The tenacious nnd sulwtHnllnl steel 
castings obtained br the new procea* 
e n good substitute 
s complicated for*- 
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Something About the Methods and the Results of the Einstein Verification 


INK outstanding nclilei onient of ohservu- 

0 (tonal RKtronoiii) at tho time these words 
are written, Justly tnkes the roroiiiogt pluce 
In our Interest This Is, of eourse, tlw 
prcclfw and ronrluslte eonflnnatlon of 

* t, Instill] h predictions hy the observations 

of the Lick Oltservatorj jmrty nt the Australian eclipse 
of last September Full details were made public by 
I »r t uniplioU n few thus into, nt tlie meeting of the 
National Academy of Silences, and some account may 
reustmabl) be exist ti d by our readers. 

Wo all know, lij this time, how Klnateln predicted 
from Ida theory of general relativity thnt rays of light 
tauwtng mar any gravitating mass stiould Ite slightly 
curved The calculated Influence of the plant ts Is too 
small to measure, hut that of the sun la considerable 
A ray which grown Its surface should bo delta fed by 
1 7fi Inches one passing twice us fHr from the sun's 
center, liy half this amount and so on -(he di flection 
being Inversely proportional to the central distance 
Now on a modem astronomical photo 
graph one second la a large quantity, 
which stands out ut once In the measures, 
so that It might appear easy to test Kin 
steins prediction hy pliotographlng stars 
around the eclipsed sun But the thing la 
not quite so simple as It looks Granted 
that wo have a total eclipse, observuhle 
from a region where the weather chances 
are good, and actually get our photo- 
graphs, we And ourselves faced wllh a 
number of practical questions. 

In the flrst place, whut ure the normal 
positions of our stars In the heavens, fnan 
which the Rlnstoln efTect seems to shift 
them'* tills we can answer by taking an 
ot hi r photograph of llic region— or better 
a set of plates — nt some other time of 
year when the stars can be seen at night 
and their light passes nowhere near the 
sun We have then to compare an eclipse 
plate with the others, and to hunt for the 
shift 

Hut this again la not as simple as It 
looks, ftir our two pictures may not he on 
the sans- scale owing to changes In the 
length of tho telescope, or In I he focus of 
the lens, making the same group of stars 
look hlgger on one set of plates than on 
the other Now the Einstein shift seems 
to displace the stars outwurdh, away 
from the sun The two displacements, 
however ure not alike, for Hie change In 
the telescope Increases nil distances on 
our plate in the same proportion anil 
therefore affect* the outer stars most, 
while the Einstein shift Is greatest for the }J, 
stars nearest tho sun If we measure, Ai 1# 
on our plates, some stars that are closo 
to the sun, and others nt greater distances, 
we will then he able to disentangle the 
two effeeta — nt the cost of some loss In 
accuracy 

A worse difficulty arises from the refraction of 
In our atmosphere, which shifts the apj 
of the stars, some more than others, by amounts which 
vary with their altitudes above the horlson To reduce 
this trouble to a minimum, we muat take our night 
plates at an hour when the stars occupy as nearly as 
pmetlcn hie, the same uptMreat positions In the sky, 
compared with tho sky and the meridian, aa they did 
at the time of the eclipse The small outstanding dlf- 
ferenres may then be calculated und allowed for 

Tie Details of an Intricate Teak 

Ho far we have assumed our Instruments to he per- 
fect, and In exact adjustment , but like all human de- 
vices they will actually tie Imperfect We cannot hope 
to make them absolutely free from errors the best we 
ran hope for Is to keep these errors the same at the 
various Hines when sll the plates are taken — In which 
rase aa error In the position of n given star on one 
plate will he the same in all cases, and will drop out 
of the difference between the eclipse plates and the 
night plates, upon which difference our calculations are 
based To he as rare of this as we ran, every part of 
our apparatus— lenses, tdesoope-tube, plate-holders and 


By Professor Henry Norris Russell, Ph. D 

the like— must he constructed, not merely with the ut- 
most accuracy, hut with great rigidity and aluhtilty so 
thnt when sit up in different places and at different 
times, we inn get ull the adjustments to It 
tlcnlly the same state Any minute outstanding errors 
- such for example as ndght arise If tlie plate were not 
rxnt Hy at right angles to the optical axis of tlie tele- 
scope — can Is- allowed for In the calculations, hut on 
this account the calculations become rather Intricate, 
nnd very Intsirlous, though they can be made as ac- 
curately aa ever 

The Ilrltlfib expedition* to Ilrasll and West Africa In 
1010 sot ont so noon after the armistice that It whs 
Impossible to seenre apparatus which satisfied all these 
exacting requln malts , and the plates which they ob- 
tained, while proving beyond u doubt that rays of light 
passing near tlie sun were deflected, and to about the 
exttnt predicted, showed also some small deviations, 
doubtless of Instrumental origin, which have given rise 
to much discussion (more In Hie writers opinion, than 



cured during the eclipse, and aa many mere for com- 
parison. Then after the astronomer* returned from 
their Journey half around the world, began the labori- 
ous and tedious work of measurement nnd computation 
— liow tedious, only those who have done similar things 
tan fully know 

From 60 to 80 stars were measured on the various 
pairs of plates. Each star gave an equation Involving 
seven unknown quantities, and all those equations, for 
a given plute, had to be set up, combined and solved — 
which meant, literally, weeks of labor The final re- 
sults, however, richly Justify all the pains and cam. 
Three of the four pairs of plates have so far been 
worked uri— Independently by Professor Campbell and 
Dr Trumpler and each plate shows the Einstein ef- 
fect, clearly nnd without question. The amount of tho 
shift, expressed as the calculated Influence for a star 
at the very edge of tlie sun, where, of course, none was 
observed, came out with values ranging from l.no 
minutes to 1.80 minute* for the various plates, the small 
outstanding differences arising from the 
minute and Inevitable errors In the posi- 
tions of the faint-star Images on the piste, 
and In the measurement of these Images. 
The general mean of all the result* re- 
duces to a deflection of 1 74 minutes at 


predicted by Klnateln. 
and satisfactory observational confirma- 
tion could hardly be Imagined, and the 
worlds congratulations art due, both to 
the great mathematician who developed 
(he theory, and to the great astronomer 
who has so conclusively confirmed It. 


nl IW When local n 
hour later 11 o clock « ,, 

NIGHT SKY i JULY AND AUGUST 

was Justified by the drcumatances of the case.) 

The Lick Observatory expedition, with ample time 
for preparation und under Hie master band of tbe vet- 
eran observer Campbell, secured equipment which 
answered to the most exacting tests The lenses were 
specially designed to give sharp Image* over a wide 
field , the mounting was all of metal, and combined the 
necessary lightness with great rigidity, the Instruments 
were pointed directly at the sun, avoldtng the troubles 
that may arise when Its rays hare to be reflected from 
a mirror , and every part was provided with precise and 
Ingenious means for bringing it Into exact adjustment, 
and then damping It firmly in place 
To secure a high mm and good chances of weather, 
tho expedition proceeded, as all tbe world knows, to the 
almost Inaccessible northwest roast of Australia, be- 
tween tbe desert nnd the sea. A* It was Impracticable 
to stay there tor months and wait until tbe same stare 
could he seen in the sight aky the night observations 
were secured In the Island of Tahiti, which I* (a almost 
the some latitude, and a second group of atari, which 
could be observed by night at both stations, was photo- 
graphed on the same plates, si a check. 

This careful and laborious preparation was fully 
justified by the result*. Four excellent plates were se- 


In the south, amid the splendid n 
star-clouds which marks the direction of 
Hie center of our galactic universe Fol- 
lowing up the Milky Way we come to 
Aqulla nnd Cygnus, with Lyra to the 
west, nearly overhead , then down through 
Cephens and Cassiopeia to tbe horlson 
In the east tbe most consplcuoua group is 
Pegasus, In the southwest are Virgo and 
Libra, with Jnplter and Saturn brighten- 
ing them up, In the west BoOtes and Her- 
cules, the latter high, In the northwest 
Ursa Major, In the north, Ursa Minor 
and Draco. 

The Planets 

Mercury la a morning star at tbe be- 
ginning of tbe month, and rise* before 
9 30 A. U He soon draws nearer the 
aim and passes through conjunction on 
the 21st, so thnt daring the latter part 
of the mooth he U Invisible. 

Venus Is a morning star, rising at 8 40 
A M. on the Kith, and conspicuous before 
sunrise She Is close to Mercury at the beginning of 
the month being only threwquarters of a degree away 
on the 4th, but later draws off to tbe westward. 

Mara Is an evening star, and 1* getting very close to 
tbe sun. He sets about OP M. on the 1st, and Is still 
visible In the twilight, but by the rad of the month he 
is lost to sight 

Jnplter is In libra, vtrible all the evening and tbe 
most conspicuous object in the heavens nest to the 
mbon Saturn is farther west, to Virgo, and come# Into 
quadrature with the sun on the 0th, after which date 
he may be counted as an owning star By tbe and of 
tbe month be li lost to sight shortly after 10 PM. 


cre es es the meridian at 8 42 A M. a 
tune ts to Cancer, and altogether too near tbe sun to 

^YhTmoooT* to the tost quarter at 9 P M on ths fith, 
new at 8 P M on tbe 18th, In her flrst quarter at 0 
P M on the SOth, and full ate P M. on the STth. She 
Is sourest ths ssrth an the 21st, and furthest uwuy on 
the 7th During the month she paasaa near Uranus on 
the 3rd, Venus on the 12th, Mercury on the 18th, Mars 
on the 14th, Saturn on the lMh, Jupiter on the Hat, 
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The Motor-Driven Commercial Vehicle 

Conduct* b, 1IAJ0B VICTOB W PACK. U B.A.S. 

Thu department U devoted to the uiteresU of present and prospective owners of motor trucks and delivery wagons The editor will endeaior to answer any 
question relating to mechanical features, operation and management of commercial motor vehicles 


Advantage* of ^Bolted Chassis 

W HEN we remember that the frame 
work of the motor track la really 
the foundation of the whole machine, It 
1 H surprising that an few machines show 
any real evidence of applied engineering 
tliought and effort Practlcully uny re- 
IHiir man will verify thla by pointing out 
that the Average chaaale coming Into hla 
handH for overhauling la aa loose us the 
liroverbtal banket In a large measure 
thla la directly traceable to the use of 
rivet* throughout the frame assembly, 
and their Inability to withstand tlie con- 
stant racking and vibration of motor 
truck operation Aa far as we know 
tliere ore only one or two manufacturers 
who have given thla phase of design the 
amount of attention it warrants (toe 
of them, a Buffalo manufacturer and in- 
cidentally one of the pioneer motor truck 
manufacturers In this country, has been 
using a bolted frame with outstanding 
success for seven years. 

In their method of fabrication all 
bnickots, cross-members, supports und In 
fuct everything attached to the frame 
side rolls Is held In place by bolls nnd 
heavy type hick washers as shown liy the 
accompanying Illustration The bolts 
are of nmple slse and fitted with threada 
which are held to very accurate limits 
to assure close fitting nuts. Actual ser 
vice bn* proved through years of uae and 
thousands of miles of travel thul this 
lnetlwd practically overcomes chassis 
looseness. And In event that play ever 
develops, It Is a inui h more simple mat- 
ter to draw up on a boll or two than to 
chop out loose rivets, drill the next alse 
larger holes nnd Insert new red hot 
rivets. 

Another pobit. which while of second- 
ary Importance In I ruck life Is neverthe- 
less n decided advantage, Is lira ease 
with which repairs can be made. For 
example, collision damage wllb broken 
fender brackets, bent step lrangers or 
even damaged frame rails lends Itself 
readily to dismantling and replacement 
with a minimum of labor and expendl 
ture for parts The chief reuson that 
this design bus not been more generally 
adopted is the tendency of manufactur- 
ers to cut down their production costs 
In order to maintain the lowest possible 
selling price Existence with motor 
trucks, however, will prove repeatedly 
that the cost of a motor truck la deter- 
mined by Its cost of operation rather 
than Its Initial purchuae price There- 
fore, this design Is of particular Interest 
because It goes such a long way toward 
eliminating thla source of chassis loose- 
ness. To bear out the perfection of this 
design, the only passenger car using a 
bolted frame similar to that of the truck 
la a very costly English car. 


Suggested Mot^ Track Sloe 

S HALL dtaMoaloiia, weights and speeds 
of motor vehicles be reduced to the 
capacity of the weakest parts of the 
weakest highways and roads, or shall 
th« roads ha brought up to the standard 
of improvement adequate to carry the 
biggest, heaviest and swiftest loads that 


upon than)? These are the questions 
[asked hr tbs Motor Vehicle Conference 
kkumolttse in a digest of State tows to 
perse on January t, 1938, presented to a 


pamphlet together with a suggested code 
of regulations for uniform Stub* adop- 
tion 

The committee, composed of represen- 
tative* from the American Automobile, 
Motor nnd Accessory Manufacturers’ untl 
National Automobile Dealt rs’ Austria 
liens, and the National Automobile 
Chamber of Commerce anil (he Kahlxr 
Association of America, believes that be- 
tween the two extremes presented h\ tlie 
questions It asks u compromise will be 
found. This would affect the man a 
faetttrers In thnt they would design tlielr 
prodiuts and highway engineers would 
build their rends In accordance with 
certain specifications evolved to meet the 
need. In regard to slse restrictions the 
committee recommends a width, Includ- 
ing loud, of 06 Inches lielght Including 
load, of 12 feet 0 Inches, length, Includ- 
ing load, one ve!i!< le SO feet, combination 
of vehicles, 83 feet Weight restrictions 
—single unit, 28,000 pounds 

Why Trucks Should be Loaded to 
Capacity 

O NCH more In the history of the auto- 
motive industry It hug become 
necessary for motor truck owners to 
plun maximum loads. If they are to care 
for the transportation needs of the 
country during the next year It Is 


but it Is also due the truck owners. 
They are doing themselves an Injustice 
when they (hi not curry nil the goods 
they possibly can in both directions an 
etorj trip. And not only arc they doing 
themstlves and tlielr business nn In 
Justice but their one wuy londs ure un 
econninU loss that affects every Imdy In 
the price to the consumer 

Economy in Small Wheels and 
Large Tires 

A ShVV development apts-ar* In the 
automotive Industry In the small 
diameter wheel with tlie large oversize 
tire having Its sjsinsors ■ litlin, many 
uilrantages over tlie present size* of 
imiuuiatlc tires. It was pioneered by n 
taxicab manufacturing company of t'lil 
uigo which hna given It a thorough try- 
out In Its testing lahornlorv and iiImo In 
rood service liecntise the coinpiinv ojier- 
ates more than 1000 vehicles The enh 
Is built and operated on it cost iiermlle 
basis that to not eqnahal, It I* said, In the 
imlninotlve Industry 
It was with this In view thnt two 
veurs ago the comismy started expert 
mentlng with the small diameter wheel 
and tin large oversize tire Today cubs 
going to the large iiiunli Ipnlltles are 
equipped with n 29-tni It wheel, with 
either a 29x4% or n 80xVlneh tire 



freely admitted thnt there to nt lira pres- 
ent time n shortage of freight cars nl 
most oquut to the war time luck nnd tlur 
Ing the next year this shortage of tnins- 
portuilon facilities will not be relieved 
to any grout extent It to apparent, 
therefore, thnt the motor truck, as Ira- 
fore, will have to come to the aid of the 
railroads to meet u greater demand for 
movement of g<sid* from nil classes. 

Tlie railroads of lira country are exert- 
ing every Influence to Insure that oil 
freight curs are loaded to capacity and 
that empty mileage to reduced to a 
minimum In conjunction with this we 
have many truck owners who operate 
fleet s, such ns moving vans and cartage 
lines and truvka for hauling farm prod- 
uce to ellv markets In many cases 
these men are operating their trucks to 
full calamity In both direct Iona But 
there are some truck operators, perhaps 
many of them, who have forgotten the 
return load propaganda of war time A 
carefnl analysis of the transportation 
field will show tlietn that even today we 
have reached such a stage In the rail 
road freight situation that It to lmjx>K- 
rible for business men to ship when 
where, and as they like The motor 
truck during 1928 can be of great nld In 
helping to solve this problem and there 
should be no trouble In securing ca- 
pacity loads going and coming If a little 
effort to made. Such an effort Is not 
only due the business of the country, 


Several tire companies now munufneturp 
these sizes In addition to them two 
sizes, the tire companies are conducting 
i viierlmems with otlar Hires of big over- 
size tiros On a 20-Inch rim the follow- 
ing tire size will fit 29x4% Inches. 
TO x I Inches 82 x 0 Inches und 34 x T 
tin lies. Decreasing the wheel size and 
Irnrv using lira cross set lion diameter of 
tin tire dts rouse* “unsprung wilght” 
The Improved riding qualities. It to 
< la I tiled, ore no market! that oilier Im- 
provements, soon to Is’ announced will 
■mike the puhllt fetl that Ihe calm ure 
sprlngless. The present development 
murk* the missing It Is claimed of 
shock absorbers relmund chet ks and 
similar devices wlm.li hnvp ronie Into 
i vlslrace In un Httempl to make driving 
more etmiforlnblo 

With tliu new tv lie tire It Is claimed 
tin re Is no lost energy everv t xploslon 
to translated Into Iravel Tin re Is ntso 
less wear anil tear on the tin's With 
the large ntw oversize tires the tnr, It Is 
rt|M>rUd llterully flouts along on u 
cushion of air— the resilient y Is so 
marked that all road Inequalities nre 
rants lilted out hv the tires themselves. 
Travel over rutty country roads. It to 
■aid, to without terrors while lira dan- 
ger of skidding, even without ehnlns, Is 
practlcully nullified An additional ml 
vantage Is the sue with whleh sand and 
mail can be surmounted 

In the tire slse aa created lira air 


pressure la Ichs, the life Is longer und 
Iht general advantages many A 34x7 
tire on u 20x4% rim weighs only U8 
isuinds Including the wheel, tire, tube 
und flap In cx|ierlinontn conducted by 
tin cub corupuny In Chicago 29 x 4% Inch 
llres have thus fur given 14,009 miles 
of sirvlce imd nre still goiul for tunny 
more, and It Is further pointed out this 
Is rogulur strvlce for these tires, not 
xpcilal eases picked out Gasoline c»n 
sumption In the uvorslze tires lias been 
decreaaed from 7 to ti tulles |ier gallon, 
not only In tests with the cults but also 
with imssenger cars, according to the 
authority we huve quoted 

Sarins Fuel Important 

T HE recent stir In lira dally press 
ubout the istsslhlllty of gasoline sell- 
ing for one dnllnr (ier gallon has directed 
pultllc utlentlon to the necessity of sav- 
ing fuel In every wuy possible. Here Is 
it suggestion to drivera for tlie saving of 
giiaolliu wlilili iiinv lie small In amount 
for a single duj a rim hut whleh will be 
worth while In a years driving. Tlie 
common practice of waiting to alilft 
gears on IiIIIh until the vehicle has at 
most conic to u atop la one of the causes 
of u uslc of siimll amounts of gasoline. 
Tests were made by u government bu- 
reau primarily to discover the effect of 
varloua kinds of highway surfacing ma- 
terial und different grades on gasoline 
coUMUinptlon Tlie concliialon with ref 
ore nee to fuiiltv driving to merely Int I 
dent u I to the teals, but It Is one which 
will mean a small saving to i very owner 
If the advice of the luinnu Is heeded 
The vebbles used In the tests were 
cqulpis>d witli an Ingenious device whleh 
make* a contlnuoiis record of the gaso- 
line consumed ns the vehicle moves over 
the road and another whhli makes n 
simultaneous record or the siraod at 
eviry Instant Suitable so lions of road 
were selected for tlie tests anil the exact 
grades of these sis lions were deter- 
mined Tlie speelnllv equlpiied veldt lea. 
both trucks and cars, were then drlvm 
i ver I lie various sect bras taking tlie rec- 
ords of the gusollne consumption and 
s|R*ed with the two instruments referred 
to Se'verul trips were mu do over each 
section, anil tin rate of fuel consumiitlon 
and H]s-ed for enili trip were plotted on 
a graph with the profile or grade of tlie 
read It Is these dlugruam thnt show 
tin effeit of delayed gear-shifting 
Bxuit Instructions for Ihe most eco- 
nomli driving will vurv with the mnke 
of ihe truck or oar but the following 
polntirs will be of value to nil In 
ascending u hill do not wall until the 
last second to shift to n lower gear If 
you do vou will not only lose *|ieed nnd 
overtax your englm but you will also 

lrl|is of II one-ton triuk the gears were 
shifted lit n speed of 10 miles nn hour 
and on the other at a aimed of five miles 
an hour In the two trips over the same 
strati h of road wllli a truck having ii 
total weight of a little' over four tons 
the average speed wns npproxlmutelv 
tin aiinie In both enses. In one rase 
gasoline consumption was nt the rate of 
4 2 tulles per gallon nnd In the other JS 
l*r gallon IV I Hi more knowledge eon 
corning cconondi driving a considerable 
reduction onn Im made In the 4000,000,- 
000 gallons of gasoline consumed each 
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slienv e* through which the ruble mtpportlng 
the burket operate* thnt tlir path of travel 
of the cable from the operating drum mrrh 
aniam to the eml of tlie boom shell hu\ o ns 
few turns a* poaalble, thus preventing w< ar 
aud tear and elToctlng a saving of power 

RECORDING DEVICE FOR LIQUID 
rUMl'H — A 11 Snrurn, Gres* Valley. 
Calif Among the objects of tho invention 
is to provide n reronllng merhaniam for nse 
in connection with gasoline dispensing 
pomps, that a ill illminatc all chances of 
error, ami compel the operator to cause the 
sale to be recorded. A further object Is to 
provldo a dial and a hand moving over the 
same that will indicate the quantity with 
drawn, and will automatically be returned 
to sero before a niw quantity cun be with 
drawn 

OSCILLATING CYLINDER. — W R. 
HoTcnniHH 2531 University Ave., St. Paul, 
Minn The intention relate* to paper 
straightening devices especially adapted for 

di^a^g2f%TO^rfo°4t^^m*ch^ b rtd* 
lng, ai||i' or bronsing machines, printing 
flhc lilts, the device providing a 


Mach ines and M echanlcal Devlc** 

CUTTING^ APPARATUS. — A. W 
IIodok, addreas Edmond Hnshmore, o/o 
Spanish Am Emit Co , Singer Bldg . Broad- 
way, New York, N Y The invention aims 
to provide a cutting apparatus for uae in 
the ouunlng Industry where spherical edible 
object* such as fruit and large vegetables, 
mast be rut up into fifths, quarters, thirds 
or other snbdlvbdoiis In order to obtain parti 
■mail enough to be properly packed in com- 
mercial si soil cane or jars, and wherein the 
object is panned through the cutting machine 
which makes the subdivisions simultaneously 

WATCH— J V On, Box 14a Monroe, 
Wash. An Important object of the lnvsn 
tlun Is to provide a watch having mean* 
whereby the second band may be set at 60 
so that when the hour and minute handa are 
set the second hand will be in exactly the 
right storting position The setting meehsn- 
tem does not in any way interfere with tibe 
operation oMhe watch or piece an excessive 

GREASE CUP — 0. 0. Hakhtow and 3 
HrrrOHlitwig, Box 80. Gall Lake, Saskatche- 
wan, Canada. Among tbs objects of (be 
Invention U to provide a grease cap in 


whereby threads may be produced by a very 
simple adjustment of tbs parts without the 
necessity for changing the parts or changing 
gears to produce different threads or spirals 
as is the usual custom. 

THREAD GUIDE FOB REWINDING 
MACHINES.— F„ E. Kautmaw, 078 Pros- 
cott Ave, Scranton, Pa. The invention re 
lstea to thread guides far rewinding ma- 
chine* and has for its object to provide a 
construction which may be used on old or 
new spindles. A further object is to provide 
a simple construction in the form of a re- 
movable knob for bolding the thread golds 
structure in place which may be applied to 
spindles of different slsss and removed read- 
ily without Injuring the spindle*. 

PACKER PLUG< — M. E. InsKnre, Bed 
Bosch* CtaL An Important object of the in- 
vention la to provide a packing plug having 
means whereby the same may be anchored 
in an oil well castor after a quantity of 
cement baa been forced into the earing to 
close the cavitiss adjacent tbs lower end of 
the same, whereby ths Ml ispraventsd from 
flowing upwardly between the wall of the 
wen and the wall of the easing, rim ta nkin g 


damped between a base plate 
seaming ofanek having rotary head 
carrying seaming rolls operated to a manner 
to perform the sealing operation 

COMBINED NAPPEH AND SHEAR- 
ING MACHINE. — M, PomtacK, #1 Over, 
brook Rd, Ridgewood, N I The invention 

wherein the handling of doth is red need to a 
minimum. Another object is to provide g 
combined napping and shearing machine 
wherein any desired number of nappe rs may 
be used with one nr more shearing dadoes, sq 
arranged that there will be a eonttououe 
operation of the doth, and wherein the 
napping and s he a ri n g is done In a single 
operation. 

GOLD SEPARATOR. — J Dm e/e V 
McNutt, 17 Laidley St, Ban Francisco, 
Calif. This invention has for its particular 
object to provide a gold separating machine 
adapted to reed vs gold containing material 
and to treat the aame who* It paaaaa through 
the machine in antfe manner that particle* 
of gold ar* ssparatad Cram other and Ughtsr 
partidee, and mtffcknd in soeh meaner that 
they ran be withdrawn separately, for bring 
eubjeetod to further processes. (BseVfeS? 
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TOBACCO TREATING MACHINE.— with relation to the other .action*. A for- Ject and othera are attained by a flywheel parallel relation and for aecorely bolding the 

H. GtfTMAX, 941 So. Ciwouce Ave., Oak t her object in to provide a machine embody ami a set of magnetic roller* adapted to raila to gauge and against spreading A 

Park, 111 An object of tbia Invention la ing Inner and outer tables and numn* for exert a reducing influence on the flywheel further object is to provide a device which 
to provide a process for mechanically treat- holding the inner table against rotation ao at the rim thereof. permits of longitudinal movement of the 

ing tobacco leaven, whereby the nooeesitj for that the outer table which is optratlvely V \ IHJR1Z1SR. E. G Hai.ijcngkjl &00 rails if required without allowing lateral 

moving the stems and mldrllw prior to connected a ith the upper section of the stem Healer Itldg. Atianln, f»n The invention moienwnL 

tiwlf fa rther mw in ro.nnfncturin* dpire, tuny be turned with relation to the lower ,1m. to provide a vaporiser for internal w AUXILIARY TRAIN CONTROLLING 
yw Miy to hnoon, and the like, ta obviated, section which i* held against rotation btwtion engine* by racoon of which a uni MEANS- V J McAvor, 8 Wolcott Ter- 

thna effecting^ « considerable »avlng no t only PISTON AND PISTON RING — I fortnly efficient mixture will bo produced at race Newark, N J The invontiou roletee 

In the eoet ot msmiiactnring the article, bat dtuuu, 883S JO. Green Lake Way, Seattle, all timet, which will serto to insure a minute to air brake*, it* objii t la to provide an mix- 



or an arch line. < 
permit of proportioning a character to be 
engraved to any deeired width 

COIN WRAPPING DEVICE. — L. E. 
Pabkb, Wadsworth, Ohio The general ob- 
ject of tide invention U to provide a simple 
and efficient device for wrapping coin* which 
will allow the wrapping operation to be per- 
forated quickly end will produce a neat 
package. The object la accompliahod by 
providing ■ device including mean* far roll 
ing the wrapping mean* Into a cylindrical 
form and rappnrtlng the eame in conjunction 
with a coin (aiding mean*. 

SHUTTLE PRESSURE INDICATOR.— 
L. J MoCoWACK, Washington Are, Du- 
mont, N J Among the object, of the in- 
vention to tit. provialon of a ehottie preeaore 
indicator that may be mounted in a *huttle 
to record the strength of the etrokaa deliv- 
ered by the picker etieka to provide means 
for guiding the operator in aqaalhdng the 
■trohaa and in adjusting the machine so a* 
to give the required stroke, thue greatly re- 
ducing the wear and tear on the machine. 

OIL WELL DRILLING MACHINE.— 
H. a Baewernn. e/o Oil City Iron Works, 
flkreveport Le. An Important object of thU 
In nation h to provide « drilling machine 
having timpH manna whereby one of the 
eeetione ad ike drill stem may be rotated 


BOUND 

INI \\ 08th St New York, N Y The 
object i* to provide a eouud durifier more 
repcnialiy designed fnr nao in the amplifying 
chamber of u phonograph and arranged to 
climinnte dead air apace* and to iu.ure a 
circulation of live air throughout the ltngth 
of the amplifying rhamber, to induce clttri 
fleation of Ue aounde and to avoid muffling 
of the aame 

DEVICE BOR ADJUSTING VIOLIN 
ROWR— C SAVPrrmo, 401 llarbcy SL. 
Brooklyn, N Y Among the object* of the 
invention is to provide roenna wliereby a 
pupil or a naer of n bow con pimply und 
easily ndjuiit the hair* to a definite tension 
regardless of the atmospheric conditions or 
other condition, which might tend to vary ; 
the tension of the hides. The mentis of nd 
Justment can bo applied to any type of bow 
with n minimum amount of alteration 

Prime Mo refn an d Their Acce aaorlea 

REDTTCmON GEAR.— M. J WaclAW, ' 
848 B. North St. Bethlehem, Pa. The in . 
vention particularly relate* to the reduction 
of (peed of steam turbines and free from ■ 
the difficulties and objection* n ece s sa rily in- 
cident to toothed gearing system* which ordl 
|n*rily are need in connection with steam I 
I turbine* for rod octal speed. The stated oh- 


nn even wenr I* prodiicid on all the parta r 
and wherehy tin re will b. no jumping of the „ 
contact bru«h and ndjnornt the contact see- „ 
tion of tho rotor > 

VALVELIMH TW O-RTROKi, t’YULF 
INTERNA I, UOMB1 8TIGN ENGINE. — T 
F H. Hlltaion and I* IIknhiiiO, Ym rdi.n i 
Uiintou of A and, Bwltsrrlnnd Tin two K 
mein engine nf these patent, on is dlxtlii „ 
gnished by chnrnrtrrlell. feature* embodied ,, 
in an engine haling cylinder* lach coin t 
tioeed nf u motor cylinder body mid a c)l v 
inder body in which (he preliminary com i 
preetdon of the explosive mixture take* plnco , 
before being paused to Ihc cylinder body of r 
the other motor cylinder The pmuingea r 
through which the explosive mixture piuouw - 
arc so formed Jiat the trnvil of tho mixture 
from one cylinder to another is reduced to - 
the minimum to promote efficiency in the , 
operations. j 

Railways mad Their Accessories < 


i which i* of (rfmpli 
hi yet reliable In op 
|)twl to effect the n 


Perta i ning t o Recreati on 

GAME— H 1 t’oar 111 Inchon 


w for tuppnrtlng a pair of raila in I croupe, the i 







TOY — B. F F..V, Williamsport, Md Thin I 
invention relate* to toy* of the automatic or 
aolf propelled type An object I* to provide 
a miniature or toy airplane having mean* 
to eauar the name to take flight and move 
about In the air in a manner cleanly atmn 
lating the movements of a full-slaed plane 
of the conventional cunatructlun 


MIOCK ABSORBER — R. M UaTTgg, 
Cadillac Hotel, San Franrlacn, Calif Among 
the object* of the Invention 1* to provide a 
shock absorber mlnptcd to be applied to 
motor toliiclra or the like for use In com- 
bination with the spring iraspenainn thereof, 
for abanrblng anil equalising shock* Incident 


driver of the 
he map while 

, — , be supported 

convenient piece In froht of the 
. md the holder is arranged In sueh 
ir that It may be secured to the dash 
and tba map aaally slipped in and 
The inventor ha* been granted two 


SPRING WJIEEL FOR VEHICLES — 
H 1 M Pkny, « Ruo <le Milan Parla, 
France Tlio invention more particularly 
rein toe to a spring or oliuitlo whool for mo- 
tor ear*, and lx characterised by n com bln a 
tloo of rubber member* which cooperate 
slmnltaneoiiRly to the wheel an elnaticlty 
which can be compared with the one ob- 
tained by the nse of pneumatic Hrea, without 
the disadvantage* of the latter 

SHOCK ABSORBER. — L M Nkal. 040 
First St, Lonisvillo, Ky The invention re 
late* generally to shock nbsorbers and more 
particularly to the type adaptable to trans- 
versely dls|msrd body springs and thoreforo 
especially nppltcabln to Ford uutomobUex, 
the object liclng to provide a simple and 
durable nrrangement whl< h will promote a 
sightly appearance and may bo quickly In 
■tailed by a simple addition to the Bpring 
parts already 111 uan 

FENDER, — F Blttm, Pressmen s Home, 
Tenn, An object of the invention is (o pro- 
vide a fender which la normally concealed 
within the bumper bar of an automobile, and 
which may be quickly moved to operative 
position to prevent injury to pedestrians or 
11 vs stock which may Inadvertantly get In 
the path of the machine A further object 
is to provide a spring operated device, and 
pedal controlled menus for operating the 
Mine from the driver’s seat 


to travel of the vehicle over rough roads, patents of a similar nature, 
and to make the vehicle ride easier SPOTLIGHT AND MOUNT THERE- 

MOTOR VEHKT.F, CONTROLLING FOR.— F B RoBaara, Freeman, Mo. The 
SWITCH — H Oottmman, e/o Mann, primary object of the invention la to pro- 
Andersuu & Muon, Woolworth Bldg., New vlile means for supporting a spotlight, on a 
York N Y The Invention relates to locks vehicle such as an nutomobll*, in such a 
and nlnrma for motor vehicles, and more manner aa to render the same adjustable in 
particularly to a device adapted fnr nse in both a vertical and borlaontal plane. A 
the ignition circuit. Among the object* is further object Is to so eon* tract th* device 
to provide a lock of the permutation type, that the movement of adjusting tbs light 
which serves to control the operation of a will be retarded for the purpoa* of prevsnt- 
ss itch A fnrther object is to provide an lug injury to the electrical connections, 
alarm in combination with an electric switch VEHICLE — F HntovCHMARR, 11 IS. 
In such a manner thnt upon an attempt by 100th St., New York, N Y Tbs object of 
an unauthorised person to operate the switch the invention la to provide a pedal operable 
the alarm will be Bounded. vohi.le adapted for nee by children, the 

COMBINED WHEELED AND END- vehicle being attractive In form, easy to 
LENS TRACK VEHICLE. — E. Uihailho, operate and calculated for affording amnse- 
U Rue de la Itoeliofuucuult, Parla, France ment and a meana for healthy outdoor sxcr- 
An object of the Invention la to provide a ciae The vehicle body ia in the form of an 
construction of apparatus In an automobile animal, or preferably a duck having a bill, 
or other vehicle having wheels and endleaa and ia provided with a sounding deviea 
tracks and cnpablo of drawing directly or simulating the aonnd of the animal 
carrying a load over any kind of ground, DIFFERENTIAL STEERING MDCH- 
whereby either of the two method* of prog- AN18M FOR TRACTORS.— O a Har- 
reselon may bo brought intouaeat will, the oroei. CaUf This invention reUtaa 

one being aviitablr for reads, the other for particularly to a steering tneohanlam adapted 
vartooe kinds of ground to be traversed. to be applied to the exleting parts of atrae- 
HjLTTiIINATINO ATTACHMENT FOR tor without departing from the original 
AUTOMOBILES. — A. II Stu, NOR So. tractor construction and intended to fane- 
18th St , Newark, N J The invention par- tion as a secondary steering mechanism or 
Ocularly relates to an attachment embodying In conjunction with the existing mechanism 
a reflector for throwing the light to the ob- to enable turn* and other maneuvers to be 
Jert or Hrea to be Illuminated, auch aa th* made in restricted area*. 


HEADLIGHT — R. L. Bum. 8m, and 
W M. Jobdar, Js., Horsy, Mias. This in- 
vention relates to headlights for automobiles 
or similar vehicles. and haa for Its object 
to provide means wherein tbs headlights an 
controlled by the steering mechanism in snail 
manner that they turn with the steering 
wheels of the vehicle whereby the road ia 
illuminated even on the sharpest turns. 
Fnrther objects are to provide mean* by 
which the lights may be controlled to remain 
stationary, or may be removed and need aa 
a spot-light enabling the driver to readily 
carry out repairs. (Sea Fig. ft.) 

INNER TUBE FOR PNEUMATIC 
TIRES. — R. Nall, 068 38th St, Oakland, 
Calif. The invention relates In general to 
pneumatic tires aa need on vahidea or auto- 
mobiles. The primary object of the inven- 
tion is to overcome the many disadvantages 
of the cuetomary inner tube by providing 
a tuba which will be nmunally ragged and 
capable of withstanding abuses, and at the 


ANTIGLARE SHIELD FOB HEAP- 
LIGHTS.— H. E Lux, 140 Southern Park* 
way, Rochester, N Y This invention haa 
for an object to provide a aide illumination 
for automobile* by utilising ray* from th* 
headlight* without die necessity of providing 
special lights at each side of the oar. I 
further object la to provld# an a tt a c hm en t 
for headlights, which tnddaotally eooatitntos 
as antiglare ahidd, and to adapted to ba 
secured in front of Aa glass of the bead 
light (Bee Fig, 8.) 
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■iiimir* xi lit Ion Unit mum nhout in occur 
Air Ix-wiirbiMini reports thnt iIiIn syn 

In the imuntlim, my liiittnn uiih Hhln 
lug forth unwutdicd I mum Iim> busy to 
put It niuih iituntlnn '11 d line of sight for 
tons vum urn fully placed Hiittli Unfit fur It 

(In uiiilliim like It rertuln Hint lit null 

llu in If lie Minted In IiIh « Iml r We 
figured tlmt If he founil the llglils 
mi nIiiiiiUI knntt tlml lie hud lieen 
up und mnylng iiIhiiiI Al II IS, Jiih) 

\l minutes iifler tte wit down he 
did tlml llietn Thnt Im to miij ut 
this liiolinnt lie HNkeil iilmut them, 
nll|iNeH hud lieen furl und furhum 
Tor Home lime, suggi sting tlmt he 
hud discovered them mrller und 
Imn trying to muki nul ttlml Diet 
twn Hi iiHked whether lliej ttere 
twjthli lltthtM ghlng uh n Intelt 
mental ]ilt lure of u fuke stature, ul 
ttlilih one of tin hiss l ulors mlitlit 
produce ttlml llie “imdliiiir Mould 
iHke for genuine phenomenu, to Ills 


Our First Test Seances 

(Continued from page 14) 


the nsxt room With the board placed 
beneath a chair and property connected, 
the remote lump would bum so long oa the 
chair was occupied, and would |o out 
when tiie occurmni arose We tested It 
t tborouithly In the poelUcn In which It wde aimed 
use It, und found that I (weight, UR pounds) could 



dialed nuance Mr Walker's first The del 
thought was of his glasses, und ho thut octet 
seised flm tnnniiet A gentle tug mills sum 
fulling to free It, Bert s voice making ti 
shrieked “Don't do that", a violent The wire 
tug was given , und the trumpet fell (low, und 
In sections to the floor room wltl 

Mr Walker, in his excitement, was to a 


The detection mat was placed under the large rug 
thut enters the floor of the library, with Severn 1 small 
mills surrounding It there, to prevoit It* presence from 
making too marked a Juinplng-oflf place on the floor 
The wire was curried under the rug and out the win 
dow, und nn olwerter sat at the lump In the adjoining 
room with the dictograph operator Her sole function 
was to announce when the lump went out, and, hr 


forgot that he hail really seined the means of u stop-watch, the period during which It r 


trumpet und Insisted that he Imd nmlned 
only wnrdcd It off Iloth the me- by Hie 
dlum and his friend were equally We y 
positive In asserting Hint It had been turned 
selicd and held Granting tlmt they chair v 
were right, It would be Interesting cage on 


nmlned ont These announcements were Incorporated 
by the stenographer with his dictograph account 
We were fared with one difficulty, which we Anally 
turned to nn adiuntage We must be assured thut tbs 
chair was not moved about We built up, of lathing, a 
cage mi the floor tlmt fitted Ml ugly about the four legs 


o have them explain, without in ofthechnlr We tacked this to the carpet andmred It 


mrat seance of Monday, May SI knew It, Bert dt 

W( were ready for the question unless his ext Inti 

We explain! d Hull llu lights were range lights to were a code message Mr Walker 

locale I he far wall, ut the Monday senneu I Imd hud apology were Anally accepted, and Ihe sitting went oi 

mo iiihiIi dllikulty trying lo lisaie phenomena Hi«» we Thirteen minutes later, another I 
had dot lded lo Introduce this definite murk of the was had At smut Indeterminate Hi 

nsuus extent us n iKisMlhte aid In this dim lion It trumpet had been doing stums In ti 

was iMilnted out that nobody "need' see the lights save ll reused these I had u pretty good 

me — we did not tell him outright that nobody could and that I could readi It with my I 

sec llinu If he sat quht and that accordingly nohodi Ikular Idea In mlml, I tried this, a 

need he illstnnitsl by Hum ('unsklt ruble phenomena succeeded 1 orlnlnly made no 

Imd Item produced, barring the plea that they dlstraited noise At 10 *18 It) rl’s voice came 

the spirits so the explanation was accepted, how will out of the ulr high In front of mi, 

Ingty 1 do not know nnd had a long dialogue with me 

it had been found I hut, even with n povgrn of phe- Mrst of all, he reproved me for 

nomena we could not nnumlirr Hie sruumri of the sticking my fnt out. I didn't hHve 

Mean « sufficiently well We therefore called In the aid them out, and said so He granted 

of the Dictograph Products Company, and they supplied tlila, and explained that he meant 

us one of their nuithlnes on Tuesday yy) put the before, wheti 1 Imd been “trying to 

transmitter on Ihe slulf yyllh th> ihslrli fan, on trip a spirit ' lie toughed ut me 

Thursday, on top of tlu lower sash of oiu of Hie win for not knotting thnt I couldn t do 
dims quite la hind tin lilrnk sin-en and out of sight this My explanation Ihut 1 hud not 

The wires ran out of the window and lo Ha adjoining lieen trying to trip a spirit wits nl 

nsun, where a stenographer was postid 'lists mink first rtjeiUd ns falsi, and Anally, 

It pluln that he would inlss houii of Ha plictionumi I lielliyi ueeepied by lUrt against 

mu he was Instrudixl to ]my uireful attention to my his hcttir Judgment 1 wonderisl 

voice, wlilih curries well and Ih uislly Idcnllflulile over whither wlmt l had taken for the 

Ihe wire. 1 commented upon Hie phenomena In appro- Irumpel were the mediums fistt 

prints* fashion us they ociurrcd, and Hie n suiting Bert and I llien dlstusseil at 


a code message Mr Walker's explnnnllun and pressed upon Hie medium thut * 


able to say, at the romluslnn of the Billing, that none 


1 In this dim Hon It trumpet had been doing stums In my vltlnlty When jsdnled 

ssl' see Ihe lights save ll ci-nsed these I had a pretty good Idea where It was, elrile I 

ght that nobody <s mid and thnt I could readi It with my feet With no fmr operufoi 

lint accordingly nolssly Ikular Idea In mlml, I tried tilts, nnd ns I suptstsed had adu 

Unskli ruble iilienomena succeeded I eirlninly made no 

lea that they dlstriuted noise At 10 18 Birt’s voice came KgBSBiSg T S 

»as accepted, limy will out of the ulr high In front of nil, , J M 

nnd had a lung dialogue with me "“J, / i*™; 

with a povgrty of phe- Mrst of all, he reproved me for j I * 

•r the msiiu-mx of the sticking my fist out. I didn't hHve >MW|) / j 

refore called In Hie aid them out, and said so He granted ‘ j I „*> 


It Inlty When jsduted out (hat we could not run twine across the 
i where It was, elrile lo his thulr for fear of tripping the “psychic 
With no par operators* or ollierwise discommoding them Ho we 
ns I suptstsed Imd adopted this deylee It would nut, to he sure, pre- 
yent him from moving Ills chair If 


transcript pieced out from Hie memory of Ihe sitters, 
glyes a remarkable running urenunt of tin two si unces 
lit whlrh this apparatus was employtd Me lytn Imve 
snth details ns the songs sung and Ihe times ut whiih 
they yvere mull red- on I'uesduy JL titles wire used 
four of them being repealed It will nmv be plain 
how we know the moment at whhli Ihe medium an- 
nounced Ids dlseoyery of tin range lights. 

Tuesday’s sianee was marked by ttsjildc lights, lo 


tin ilislrli fan, on trip a spirit * lie laughed at me 
sh of oiu of Hie win for not knowing thnt I couldn t do 
ecu and out of slghl llila My explanation that I hud not 
and lo Hu adjoining lieen trying to trip a spirit was at 

i postid 'lists mnih first njeitid ns falsi, and Anally, 

n of th< pliraiiiiiinii I Isdliyi ueeepied by lUrt against 
refill attention to my his hcttir Judgment 1 wonderisl 

aslly Idenltfiiilile over whither yylmt I had taken for the 

phenomenu In appro- Irumpel were the mediums fistt 

il, and Hie n suiting Bert and I then dlwUHsed at 


inters, length the conditions. Thiro was the initial and flr 
i unces list niuili furniture In the room to guitar, r 

i Imve suit Bert, nnd of tin ileycn sllterH 
whiih only »l\ win rcnllv nilvunlngrem* In Ihe pnyylih powir 
1 used lie wouldnt spctlfv, eyen when urged to do so, but 

plain he referred to Dr Prince ns a Doubling Thomas, this 
im on- was prcsuninhly Iss auso of the ln< Ident of the eyenlng 


KgggUmg S7SSBT Sg 118 were bent on moving It. wo 

I l jsilnted ont, but It would make It 

■uni, / i*mi 9'Cr’") wit Isisslhle, and easy, for him to occupy 

/ I * . It for two hours without moving It 

>Mnw / j We hud hoped that the Insistence 

“ j I a cm upon this perfectly absurd teat 

I J “™' 1 " might distract hla attention from 

wn/l j nt S M 1 1 Hie real oni-s width we were using 

(Sr * ' ‘ I Hui h distraction wns n ldl necee- 

l I a ssi- sary, Iss-ause ime could sense the 

j I additional springiness of the floor 

/ j under IiIm < Imlr — at least one could 

d I uaismiM w lien one knew thnt then was some- 

i r: thing I here 

«“ I As another Item In tills dlKtracHon 

“ ‘ ’ ’ ,, .... ( we were using the magician's stuff. 

Scats and apparatus for the sitting , t wlu lM , mM)< w i,„,i the n)P . 
of Tuesday, May 22. A and B arc dlum and Ids friend call nt our olllce 
the initial and final positions of the Wedntmdnv nfternisin for the pur 


■ettvely jHise of illsrusslng controls We 

auggested seyeral things that we had 
a Intent of doing, to get I heir reaction*. When we 
skeil If there would Ini unv objection to talcum powder 
a the floor, we were told no, hut two points were 
mile first, the spirits would perhaps leave a trail in 


the manlier of half u down or so It 
lo t In last standard than In any i 
But Messrs. Keallng, Ix-w nrlsuiru i 
electrical authorities, thought they 
could huye been duplicated by limit- 
ing nn i let trie torch yyllh vuri-col 
onsl puiurs In IrayiNng range 
llu y fill short of proylng Ihelr uu- 
thenHilty, If seiurcd lo unvthlng 
ns long us the durk trmiqsl they 
could uislly Imve lieen iminlpulnted 
from Hie elrile, unit In most nines 
lutmilh from tlie nusllams rhulr 
One of them lllumlnuliil im olijei t, 
npimnnlly |mrt of Hie light, which 
yyus ynrlously eompiinsl lo a melon 
und to the mediums Imlil head It 
might pqmdly luiye been Hie large 
end of the trumpet currying the 
light The lights were by no meuns 


yve i lime closer tried 
n r phenomenon ment 
1 Ixliiiinnn our for • 


i ninke It appear thnt I appreciated the compll 


Wednesday be deferred until Tliurs- solicit uile. 



day, and pnanlseil ns some perfectly 
gorgeous results on Hint occasion 
At Thnrsdny s session we hud a 
definite problem to meet Wc were 
assured tlmt the on arrence of the 
phenomena coincided with the pegs- 


It had been tlie medium's practice, In sitting at home, 
to employ, quite freely, luminous bunds about the wrists 
of the sillers. We were going to follow this plun, und 
the medium knew It Nothing was said to ns about 
any departure from the proixsltire which one would 
suppose these bunds to Imply We supplied bonds of 


age of nn o|iaqno object nhoat Ihe sdbetdvn tii|H», with one or two luminous buttons pasted 
room. If in this connection we could on each, and these were very effective In the darkness 
be assured that the medlu’ii did not of the seunce room But when we got nicely settled In 
liuve his clmir, we should have the dark, the medium suggested that w« bids our 
proved that the phenomena were wrists, and display them only on cull, when phenomena 
not due to his active Intervention, had come and It was In order to nreount for all the 
unless he were bringing Into tho sitters. As n matter of fad, this turned out to be a 
nsmi something which could be necessary step, because the presence of all those head* 
found by searching him If, on the lights wns quite distracting and with them visible, 
other bund, we could prove thut he every scratch or wriggle by one of the sitters produced 


sufficiently Impressive to stnnd In- *"*** J* 1 *? 1 * "j® ^ or did leave the chair at these times, a slMsitlng-star effect that w n* destructive to the morale 


ilciiendently of the other phenomena l *** ® n *l rittlng of tbs 24th jt 

At JO 25 there ensued u little In qu< 

cldcnt which fur it moment looked serious. It was the llsh his phenomena a 
desire of the Kmtvrtric Amkrk to employ no rough We secured a piece 
tactics whatever, suih ns pulling <m lights, seising one, with ten arihed sj 
I ruiiqietH, eti we believed that the true diameter of were sufficiently stiff 


sitting ot ins *«i» Jt wouW ^ ^My 
question for him to ho 
the llsh Ids phenomena as genuinely psychic 


altitude will murk nil our sennees. Mr Keating wns 
not awnre of this however nnd either seised or triples! 
or both a "spirit' whiih was tombing him with the 


is-rson sitting In Ihe ehulr would surely e 


fairly out of the of the whole circle Yet under this procedure, the phe- 
i to hope to estab- notnenon Is gone by the time wrists are called for and 
mychlc displayed. Ho this very much vaunted Wt of dark- 


s floor reports where It Is used as a control. .In our own pres- 
wonld ent case, however, It helped greatly In directing the 
it of a medium's attention away from the thing* we were 
t least really banking on to check Up on the phenomena I 


s in sirie* with a battery nnd a lamp la 


n parallel, and the think It wilt be agreed thnt this li 
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Magn«ncB«p*ra 
For you? Than 


Sdencc Notes 

Big Ysl* Telescope for Sooth Africa? 
— It 1* pomlble that a powerful tclescop. 
will b» placed somewhere In Sooth Africa to 
riew aoma atura which cannot ba wall atudlcd 
from the northern hamiaphore. 

The British Muaanm Ha. No Place for 
Film.. — Although the British MuBeum 


s Common labor is getting 
“ to be very uncommon 




i/- i , 


original {limit 
had (rf\en to tie 


Ilf it« own larnimc The pnircsaor collected 
the need, of the (trnftcd wormwood anil the 
following year obtained from tin m aimo fine 
plants. They hud this peculiar feature— 
that while the flow era of Home of the piuiiU 
emitted a perfume almilur to thone of tin. 
original graft, othera worn alioolutcly with 
out odor 

A Gaa Celebration. — The Consolidated 
Oaa Company of New York City recently 
celebrated their centenary Tlio first plant 
of the old company was built at Hester and 
Ilhynder (now Center) Street, and ono mile 
of three Inch main waa laid in Druailway 
The Unit gaa atreet lamp liglitod wna at 
Wall Street and Broadway, and a crowd 
keeping at n respectable dlotanee because of 
the fnnHed danger of an explosion wit 
neaaeil the eeretnony The houae of Samuil 
Leggett, president of the eompnnj at 7 
Cherry Street, was the first hirasi In New 
York City to have gaa Uliimluntlon The 
first gaa container of the old company htnl 
18,000 cubic feet of gaa and the siiperin 
Undent waa criticised for extravagance for 
erecting one of ouch largo capacity Toil ay 
in Astoria, L I„ the Consolidated Oaa Cum 
pany haa a aeries of gas holders, two of 
which, the largest in the world, hum a 
rapacity of 15,000,000 cubic feet each In 
1828 the coat of eu to the consumer was 
$10 a thousand cubic feet Tt bad fallen to 
$7 by 1®M, bat lumped beck to $8 later 
because of the Increased cost of materials. 


are especially handicapped because they capnot compete suc- 
cessfully with the appeals made by the construction industry. 
One effect of the scarcity of common labor is the installation of 
more and more labor sawing machinery — especia ll y of material 
handling equip men t.The sales of Barber-Greene Bucket Loaders 
and Portable Conveyors are greater than they have ever been 
for a similar period— greater even than in 1920. Much of this 
increase is due to general conditions, but even more is due to 
the superior advantages that this equipment has to offer. Moat 
important is its adaptability to many and changing conditions. 
The Barber-Greene Conveyors, for i n s ta n ce, can be extended 
to any length up to sixty feet by the addition of standard throe- 
foot sections. The Barber-Greene Bucket Loader* (mechan- 
ical shovelers) have an automatic disc feed that operates so 
efficiently that it eliminates the need for hand-shovel clean- 
ups. Sena for our catalog A-B and additional application data, 
min-cimg cowamt, m 33 at*, Wwt« r»h a™.. a»ww, m. 

▲ 

earber||greene 

IbrtaUeBeh Conveyors Self Itctlm^Bucket Loaders 








United for the Nation’s need 


We are a people Mattered over 
three million iquare miles of terri- 
tory — a people whose daily com- 
mercial transactions and social 
interests are as wide-spread as our 
boundaries Only a unified tele- 
phone service, covering the whole 
country, can serve our needs. 

Such a service, in turn, requires 
a national organization with uni- 
form policies and operating 
methods, and also in each com- 
munity a local organization with 
full authority and responsibility for 
the problems of that community 

Such a service is the service of 
the Bell System Two hundred 
and fifty thousand employees and 


approximately sac thousand local 
operating units cover the length 
and breadth of the land. Uniting 
these community organizations are 
the Associated Companies of the 
Bell System, each responsible for 
service in its territory 

Linking together the Associated 
Companies is the American Tele- 
phone and Telegraph Company 
It operates the long distance lines, 
develops nation-wide policies, 
standards of practice and equip- 
ment for the improvement of the 
service and for the benefit of all 

In this commonwealth of service 
the best interests of the nation and 
the community are equally served. 


Bell System 

American Telephone and Telegraph company 
And Associated companies 

Om Petimy, Oiw Syient, Unlamnal Service, mnJ ad dlreeted 
towmrJ Better Service 


If you /.Jfee CALIFORNIA, you'll looe SANTA BARBARA 
and adore SAMARKAND (heart’s desire) 


hdl overlooking mountains and tea A few minutes from the heart of 
colorful Santa Barbara, three and a half hours from Los A ngdet 
Ten minutes to the beach and guests have the privilege of the sporty 
links of La Cumbre Country Club, a few mnutes away Cuwne of 
distinction and superlative service 

Every outdoor sport including Polo, Golf Surf Bathing. Yachting. Fish- 
ing, hundreds or miles of horseback trails Greet motor roads nto the 
mountains 

SAMARKAND b m the Persian style of architecture, and ts the real- 
ization of an artist's paradise. Every room and lutte a masterpiece of 
the craftsman’s dull An hospitality redolent with the perfume of 
flowers and soft ocean breezes 

Cod m summer warm in fall delightful in winter, glorious tn iprtng 
Open the year round 

Pastel photo tmt booklet and information upon request Comment 
rates. Address 

CHARLES BS)BX HERVEY. Praprtster 
Ssouiand Persian Hesd 

NnwLph San (fee* THE MARYLAND *—*«*«. UM 


f $18 

ANSONIA 

Sunwatch 

TeUt the Time 
and •Points the Way 


Motomts and aU outdoor psopto 
need a nimble Compost. 


reason boln* the expectation of 
the speed/ adoption of other calendar 
chan me In the went, for which it prefers to 
wait 

Will Map Earope’a Sky. — A plan to 
map the entire ek/ of Europe Is bein* car- 
ried out under the direction of tho National 
Weather Bureau, which already has mapped 
the sky of France. Weather observers and 
amateur photographers of the Continent win 
he nuked to assist. The photographers will 
be uaked tn mako dally exposures over a 
period of a week nr two. The photographs 
will be sent to the National Weather Bureau, 
whom the canoes of the weather conditions 
ut the time will be retraced from them 

Hockey in Ancient Greece, — An ancient 
Greek anilptnred relief recently discovered 
iu Athens, according to the London Timet, 
gives evidence that the Greeks played ball 
games other than with the hand The re- 
lief represents six naked youths taking part 
In a game bearing every resemblance to 
modern hockey The curved stick used may 
possibly supply an explanation of the sin 
gnlar curved object carved in relief on tome 
of the votive offerings found at Hpsrta. 
These have bean called "sickles.” It la dif 
dealt to any why this implement should have 
been dedicated to Artemis, but the word 
“sickle" may hnve been tlm current slang 
for a boy'a hockey stick. 

Radio MtstacM in Thanderslormx. 

The Weather Bureau, although without fn- 
cilitlea of ita own for conducting investiga- 
tions in tlda Held, has cooperated In various 
ways with other agendas also interested in 
condltiona affecting wireless telephony Aa 
a reanlt of work tiona by Nebraska Wesleyan 
University based on thunderstorm reports 
furnished by the Weather Bnrean the in- 
vestigators reached the conclusion that there 
Is no relation between h 
and audibility, and that 


ANSONIA 

Gravity 

Clock 


Ml Its *a« pockat. 

I 















Tough Rope for Tough Jobs 

The tougher the job, the better the 
opportunity for Yellow Strand Wire 
Rope to show its unfailing strength 
and certain economy. 

Developed nearly twenty years ago espe- 
cially for heavy duty, it has been doing 
heavy duty ever since— on the largest 
dredging and construction tobs, in the deep- 
est mines, among the tall timbers, where 
heaviest logs are handled. 

For Safety carry ■ With one strand painted yellow, this splen- 
Baallnc Autowilne did rope is as distinguished in appearance 
m your car and as it is in performance See that your rope 
has a yellow strand 

Both .rV’madTot BRODERICK ft BASCOM ROPE CO , ST LOUIS 

Yellow Strand IMU InMal IwtU. It/Uak «al Swal. 

Yellow Strand 

WIRE ROPE 1 



BOOK SHELF CLEARING 

To clear our ehelvea we are offering a number of books, many at 
attractive discounts and all of standard works of reference and usefulness. 
Write for list of titles and prices We shall be glad to give additional 
details and invite inquiry 

SCIENTIFIC AMERICAN PUBLISHING CO, 23S BROADWAY, NEW YORK 


Economy follows their use 

TN JENKINS Gate V<lves os in all Jenkins Valves, you 
X are provided with dependable service 
Freedom from costly repair and replacement* makes 
them the most economical. 

Jenkins Gate Valves are made in bronze, iron and cast 
steel in standard, medium and extra heavy patterns for 
all pressures and purposes. At supply houses everywhere. 




heating surface into am all nnlta. 

way, too a great reduction in the 

load required can also be effected, a* witness 
a caae at Edinburgh wherein a normal 
hoatlng load of BOO kilowatt* am reduced 
to 04 kilowatt* and apace waa saved by 
placing the heater* on the supporting ool 
umn*. Varioua typee of eleiHrtc beaters 
may be employed, aneh sa the gtraigbt elec- 
tric heater with resistance wiae for gen 
crating heat which la Imparted directly to 
the air or, in the form of radiant beat it 
directed toward the portion of the premise* 
to be heated, or combination eloetrie-etoam 
radiators, in which electric beater* produce 
a team In a amnll radiator nnlt The electric 
eystem of beating ha* the great advantage* of 
responsiveness and eaay regulation In an 
ordinary central beating intern control la 
difficult and can only be effected from one 
point In this system each radiator la 
complete in Itself and can be turned on, off 
or down aa required. In beating chnrobaa 
by ordinary bot watar equipment It la mass 
aary to fire op enme 48 boar* before. With 
doctrte beating tUe preliminary p a rte d te 
. reduced to four or tore bourn. 


SAMSON HAND PUNIC IM 
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MAN IS POOR INDEED 

who cannot bout of a mffident library 
of good book* — bock* of the Marten, 
books of bistory and romance, political 
essay*, entertaining fiction and books 
of practical uses. For entertaining 
books — as instructive as they are inter- 
esting — we recommend the following: 

Confessions of a Confi- 
dence Man 

By Edwsurd a Smith 
These coofetnons of an ex-confidence 
man, chronicled by one who has had life- 
long contact with arch-cnmmals of fraud 
and tndceiy From this type of crime no 
man is immune, and this is the main point 
made by the present confessor 

Every one has met the wily confidence 
man. and this personal expose of their 
game will prove of absorbing interest In- 
cludes chapters on The People's Liberty 
Bonds, The Wireless Piano. Oil and 
Your Money, Radio and Chain Stores. 

Pt ic« $2 net By mail $2 10 

Radio for Everybody 

By Austin C. L— carboum 
Maaaataa Editor. Sdantffie American 
Seventh edition In plain, straight- 
forward language and diagram, this radio 
book blankets the whole subject — from 
antennae to amplification — what to buy, 
how to hook up. how to operate, how to 
fasten m, broadcasting stations and how 
they operate, how to construct simple sets 
for radio receiving, etc 368 pages. 1 76 
illustmtioas and diagrams , bound durable 
for constant use as handbook and guide. 

Price $150 By mad $1 60 

Scientific American Cyclo- 
pedia of Formulas 


Me c h a ni cal Engineering Notes 
Magnetic Saparatian of Coal From 
We* .haa largely replaced the older i 
method of separation by varying specific 
gravity wherein water wai used By tbs 
dry magnetic system the varying magnetic 
properties of the ferric oxide resulting from 
combustion of the iron pyrites ami the com 
"iistible matter are used. 

Brass Casting.— Not many years ago 
!• chemist was unknown in the briaa bust 
-css, the caster playing “chemist” himself 
The master casters mixed their brass alloy 
with a great deal of mystery but very little 
exact knowledge. Nowadays the tamper of 
the brass is tested by pyrometers, mercurous 
nitrate and photo-micrographs, while hydra 
static and other touts expose its weakness. 

Keeping Valves Clean. — First put into 
. nctice by an antomobilist to keep the 
carbon down, this dodge looks as though it 
might have a more general application. A 
simple lock washer was pnt on the valve 
stem, Jnst below the valve , anil as the vslvs 
moved up and down, thin washer was brought 
contact with the hearing aurfare every 
the valve rose The result was a valve 
always free from carbon 
Centrifugal! 

heat tnntiuint — , 

lag thrown against a rapidly revolving 
ter-cnnlrd metal mold Is more or lese chilled 
and, when the pipes are remitted from l r 
machine, they are inure or lese herd ei 
brittle I*lpe mnde In eaml molds ihj n 
have to tie heat treated The furnace us 
is oil Ami, its heat being controlled by 


lere cannot employ the 

ordinary soldering metals, ixeaptfng mr- 1 
nesium because they are electro positive 
aluminum and thus act elcctmlytleally In t 
■esenee of moisture as Itosltive gnlvanic 
ties, accelerating the corrosion of the alum 
urn. Magnesium however disintegrates 
rapidly In the presence of moisture There 
fore tlie soldered Joints should be protested 
by paint or tarnish 7,1 ne tin and ' 
aluminum solders glto the best res 

Eywdght in Factories ia the subject of 
_j article ill tbo American Machinist, 
when In Is stated that it is almost I lupous!' ' 

" id a man with perfect eyesight id 
go of 40 An examination of m 
10,000 employes In factories showed 
that 63 per cent had uncnrrocted faulty 
Islon Shop accidents, on this account nc 
nr more frequently in the dark wlnlai 
lonths. Pnlnting the factory walls whlti 
will not only reduce this troublo but will 
cut down the light bill 

Zirconium in Heat-Treated Steeli 
A writer ill The Iron Ape stales that o 
nnry carbon steels in which 

of sireoninm has been 

made to possess by suitable heat 
treatment physical characteristics npprnnch 
Ing those of the highest grade beat treated 
alloy stm Is. Additional experimentation has 
demonstrated that the properties of a num 
her of thB well known alloy steels may he 
improved thruiigh the use of oireonium Also I 
that by ilrconlam trentraei 


alloying elements in leas than n 


By Albert A Hopkins 

REVISED— BROUGHT UP TO 
DATE. . Ths most complete book of 
receipts published. A careful compilation 
of about 15.000 selected receipts end 
pr o eta s ss. brought up to date. As mdis- 


.11 Process. — A writer In s ra- 
il issue of General Hleetrie Harriett) states 
t much may bo learned In a very short 
» about the corrosion resisting properties 
steel by observing the action of a drop 
water upon the poUahed surface of the 
tab J trope of dlstillod water In equlllh 
m with the tir of the laboratory were 
eed upon various steel surfaces. In the 


I h fabrikeid. Size 6!4 * 8 Zi 
as. 1077 pages. 200 iUustraboo*. 
Price $5 50 net m Near Ymb 


SCIENTIFIC AMERICAN 
PUBLISHING COMPANY 

MUNN * CO. 

N«w York City 


prod net 

_ itself, always bcco 
pattern Three distinct 


the 'immune” none an Inner 
mo plod a large pert of the in... 

, and a “wall" sons, which lay be 


>r tone was perhaps one-half 

th, and the wall or 1 "‘ 

t lice. The Iron 


best described 


enter or immune tone was entirely free 
m deposits of sny kind The length of | 
• elapsing before the first appearance of 
_t, end the » mount of met present after 
* drop bos evaporated vary greatly with 
■| and fora the criterion for 
' a exosUssee of the par- 
' Ition by this sim- 



ile is telephoning for help — 
His beautiful dosed car is on fire 
and two members of his family 
are severely burned. 


The disaster could have been 
averted. 


Pyrene, used when an automo- 
bile fire start*, is sure protection 
to life and property. 

Can you afford to risk your own 
life and your automobile, when, 
at a small price, you can equip 
your car with Pyrene and know 
that you a re fully protected from 
fire dangers? 


N rsANfisco 


Necessary in every automobile 



Pyrene SAVES 15% on your auto fire insurance premium 

















64 


SCIENTIFIC AMERICAN 


July, 1928 


Our First Test Swnces 

(CimUittui from paga St) 
deatrabl* thins, rafurdlma of w bather ho be 
be tiered sen also or fraudulent, or whether 
no opinion nt «U be held n to hU eUtue. 


What’s in a Name? 


M USICAL comedies are a far cry from 
the Scientific American’s daily tasks, 
yet it has come to our attention that the two 
have recently joined hands. A current musical 
play in New York depicts a writer famous 
for his articles on emeralite used in paints, 
and to cloak him with proper authority 
the playwright has him announced as a writer 
for the Scientific American. Here the name 
of Scientific American is used for authority’s 
sake— recognition from the play- world that 
this name carries weight of recognized 
reputation. 

Not a trivial incident of the foot-lights, when 
you pause to think that the Scientific American 
is the only magazine published that universally 
conveys the thought of unquestioned authonty. 
Everywhere — in the factory, club, laboratory, 
library and in the home — the Scientific 
American stands for the facts, up-to-date, 
authentic and simply expressed. 

And this reputation is your guarantee. 


Scientific American 

MUNN & CO. 


SCIENTIFIC AMERICAN PUBLISHING CO, 

MUNN C& CO, 

233 Broadway, Naw York 

Inclosed herewith please find $4 for which enter my 
subscription for the Scientific American for one year 

*>— — - 

Strft Afamlar ~ - — 
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Stab - - - - — 
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Young Men Wanted 

By klfltton Dollar hawnattonal C om p a ny , a- 
r ptdb( aodra o r ga n isa tio n. 

Qmm MmHmm* 

StoBjmrftti Collage aduoatJoo or 
*qnfo*l*m. Mom kn bow la bu a tnam for 

2S o, “ , ~ a 

'r afc “ 4lt 


A atndy of industrial condition* In the 
Philippine* would be incomplete if public 
utilities, of which we have too few, wuro 

III the dty of Manila an American com- 
pany owna and opera tea tho electric light, 
power and atreot-cur aervice alnoe 1006 Tlie 
Manila Electric Company, a <14,000,000 
property, operatea DO mile* of trolley with 
100 can of American make and furnbbe* 
lifht and power to 87 000 ouatomera. Ita 
power plant, of SSI 000 horaepower, la the 
moat modern In the Far East, brine equipped 
with the letcat type of stokers and electric 
apparatus. The power la generated by 
ataam , the coul ueed la anthracita from Indo- 
china, which ia of the aame efanracter aa 
Pennsylvania anthracita but with more beat 
units. The high tonrion and low tonainn 
electrical distributing ayateraa compriae np- 
proxlmately 1000 miles. The polea are of 
concrete and Ipll, a Philippine wood The 
track construction constat* of a generous 
foundation of cniahed atone BIA T rail 
of the type ueed in the United State* b 
employed. The ear honac and repair abopa 
are ef cement and ateeh Manila ia Jnrtly 
proud of lta moat eOrieot public utfllty 

Manila'* tetapbonc aarvka la conceded tn 
be the beat In tha Orient There b a tele- 
phone to every 36 persona in Manila Thera 
bat** corporation in tha city which for- 


Aa wt trtithg inHtt, 
"irk* Ltm Shall I 
B V r" AimtUu nr 
rtmfliU lea! if aaaj- 
ttpmat tnui Wrm 
far a <*ty, aaJ at tha 
Tatar a! jtmrAtalrr’i. 


No Speed Too Fast 

A RUNNING horse, a rushing car 
or a speeding boat — the Bausch & 
Lomb Tessar gets them clearly and 
sharply. No lens can surpass it for speed 
work, yet its remarkable definition at 
full opening makes possible snapshots 
indoors or on cloudy days when ordi- 
nary lenses require time exposures. 

Bausch & Lomb 
TESSAR LENS 

u tit anastigmat lent for both amateur and profei- 
nonal — made hy America’ a leading optical house 

BAUSCH & LOMB OPTICAL CO 

601 St Paul Street. Roche.tar, N Y 
New York Worhlaatoa Chietao Saa Fraaelwo Loedoa 





A system of belt driving at 'gM 

"short centers” superseding 
high speed chains or gears, it 
is not a belt tightener that 
exerts strain on shaft and 
bearings, it is a drive scientif- 
ically designed to wrap a belt wri.. 

on a small pulley without MigS 
, straining shafts or bearings. 


3Wcc0e &.(feo ltfrieb (Eompanlj 



TO MAINTAIN 
LINCOLN REPUTE 


More generous commendation has seldom been 
extended to a motor car than that evidenced in the 
readiness with which the Lincoln was accorded its 
place among the aristocracy of the automotive world 

Although one of the youngest of fine cars it already 
has its traditions The sound engineering embodied 
ts design the faithful accuracy of its manufac 
ture the resultant faultless performance through 
many years of 1 fe— these have from the very first, 
been unanimously granted it 











No matter how nearly perfect the mechanism of a lift 
truck may be otherwise, basic efficiency is impaired 
unless the wheel mountings are modernized 
That implies Timken Tapered Roller tarings in the 
wheels Timkens are particularly adapted to this serv- 
ice, because 

In addition to radial loads, Timkens carry the 
severe thrust loads which result when a truck piled 
high with a heavy load weaves in and out through 
a crowded factory— 

Timken enclosures retain the grease and require 


lubricating only once or twice a year The material 
hauled is protected from being soiled, and floors are 
kept free from grease— 

Timkens completely eliminate axle wear by confining 
all wear to the bearings themselves— 

And when wear in the bearing does eventually occur, 
Timken adjustability— an easy, quick operation which 
moves the tapered roller assembly a little farther into 
the tapered cup— makes the whole Timken Tapered 
Roller Bearing (and consequently the whole running 
gear) function as when new 
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The Crowley-Milner Company, 

Detroit department store, oper- 
ate over fifty Federal Trucks 
and make deliveries in a terri- 
tory embracing fifty towns and 
cities In the vicinity of Detroit. 

FEDERAL has spent 
hundreds of thousands 
of dollars on new design. 
~ Federal has prepared 
for the future needs of 
transportation by com" 
pletely modernizing 
its entire line of sixteen 
motor truck models 
That’s why Federal is 
now out in front of 
competition^ and why 
Federals are establish" 
ing a new sales record. 

^FEDERAL. 

Means c Another Satisfied Wiser 


THE FEDERAL MOTOR TRUCK COMPANY 

Detroit. Michigan. 
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scnumric ambbjcah 


Planning in Terms of Ions 
and Cargoes 



From the little portable winch that 
movea about the docka, to the great car 
dumpers that pick up a car of coal 
bodily and turn it upside down, there are 
electrical problema being met by Wea- 
tmghouae Engineer* 

The motive, of course, ia economy — 
the need for conserving time and labor, 
the neceaaity for clearing the docks, and 
getting the ahipa to aea again — and 


electrical handling ia the answer. 

It is a case of machine methods against 
hand me thods, it means modernising 
instead of clinging to the prohibitive 
handling costs of years ago And it ta 



Weebnghouae h admirably equipped 
to serve ki this capacity 


WESTING HOUSE ELECTRIC ft MANUFACTURING COMPANY 
OffiemmtB PrmtipmtCthm Ki fi e ws l sfnni Bvtr fm kt n 
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Another 250,000 

After delivering more than 75,000 miles of oenrioe 
to the dty of Auburn, New York, this Model 
“D” 1911 Franklin, illustrated below, famished 
Arthur Msdrtocks more than 175,000 miles of 
service without replacement of a single Timken 
Bearing. A total of 250,000 miles. 

120,000 miles of these quarter mUhon miles of 
service were delivered in and around the moun- 
tains of Colorado. 

On the 28th day of April, 1923, Mr. Maddocks 
furnished the following affidavit made in Denver: 
“During all the time I have had the car, which 
is from April 1, 1913 to date, the Timken Bear- 
ings were not replaced until April 22, 1923; and 
the Timken Bearings delivered to a representa- 
tive of the Timken Roller Bearing Service and 
Sales Company ore the same identical Timken 
Bearings that were in the car on the date pur- 
chased by me, and I have every reason to believe 
are the original bearings put in the car. From 
the present condition of the bearings in question, 
I believe they would easily last the life of the 
automobile, which is at this time in first class 
shape and which, during the next thirty days, 
will be converted into a service car to be used 
for towing.” 

Twelve years of service showing more than 250,000 
miles without one single Timken replacement 

The Timken Roller Bearing Co 

CANTON, OHIO 

TIMKEN 

Tmp»r*a 

ROLLS! IBA1IHOI 
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Invention and the "Grlfter” i 

Gathering in the Foolish Dimes and the Heedless Dollars at the Summer Amusement parka 


n HR other Hunday at Conor Inland 

us witnetwed a «ad example of the Justly 
fumed pitiful spectacle A wrr brilliantly 
attlml >uung man and blit Paradisian 
sweetlieart wore plumb- bobbing That 1* 
to mii), the) were (landing before the 
booth of a cnmeMHltmalre In tinsel dolls and perilous 
candy, swinging a Imwllng ball, suspended 
roof of tlte little klimk by n thaln, In u vain 
knock down two ful ton pine which hIinkI on the 
counter In wbat seemed to be the easiest range of the 
pendulous balL 

“The things as eue) iim plo— as soft as syrup I" cried 
the barker InslHtmth 

The bravely dressed jmmg mun paid his dime, palled 
back the ball and let It go Sandy It 
wonld fly hack in the direct projection of , 
the pendulum and knock down tlie two ] 
pins, thereby winning the doll or the 
candy Bat It didn't It swung out, 
tamed and flew buck la elllisie, Jnst wide 
enough to miss both pins. 

“Pretty close, friend pretty close that 
tline," song the lentherlung “Better try 
U again See me do It I Just swing the 
ball right past this right pin here, like 
this, and — bingo I I (own they go, every 
time. It’s all a matter of skill.'' 

The concessionaire or grlfter. to give 
him his native name, had Indeed let the 
ball go just past the shoulder of the pin 

on the right and again It had travelled an 

ellipse, but so narrow that It touched the 1,1 

left phi as it swung hack and sent both “ “ 

of them toppling down ttat cro ** 

“Tr) again, friend I" barked tlie Im- 
presario blithely, sett tag up the pin* with 
a meticulous care that esceped his customer’s attention 
The young man did try and failed, no tried again, 
growing redder and angrier aa he anw the circling ball 
■with harmlessly past the pins once more 
His bedimmed young lady was full of enthusiasm and 
excitement 

“Let me do It, let me 1" She urged, and tlie grlfter 
gallantly Indicated to his sputtering customer that this 
was the proper maneuver 
She tripped on her spindle heeled, carmine shoes and 
took hold of the heavy ball After a good deal of 
giggling and simpering she aimed her shot The elllpae 
was almost a circle 

“No, no, no. Miss'" complained the grlfter In earnest 
Imitation of torture “You mustn't awing It wide Yon 
mast cut Jnst pahst the shonldnh of the pin henh Let 
me help yon " 

None bat a practiced eye wonld have noticed him 
pick up the right pin, give It a half turn In his hand 
and then set It down again very carefully on tlte spot 
(laldlng the yotmg woman's shot be let 
her send the ball flying past the pin by a 
hatYs breadth It swung away, stopped 
and swung almost dlrootly hack in the 
true pendular course Straight briweret 
the two pins It plunged and down they 
wont to the amneement of the crowd, the 
Intense delight of the young thing and the 
Mack disgust of the young man. 

Needless to soy the grlfter Immediately 
handed over a tinselled doll of the girl's 
selection and Invited her to try again 
She looked for encouragement to the 
young roan and then did risk half a dosen 
more shots. But now, alas, she could not 
win Iler escort, still angry over his own 
failure and discomfited by her single suc- 
cess, took the hall and begun to shoot 
again Tie missed thrice and went away 
fuming, haring paid about two dollars (or 
a doll worth forty cents. 

The call of the blithe entrepreneur of 
summer amneement followed him down 
the walk* 

“Step right up, ladles and gentlemen 
All a matte# of skill, friends. All skill 
Jnst a game of skill I" rew 
Bat was It? And wWb the millions Plum be) 
rush to the summer parka, the sea shore, 
the pienfaa. the street carnivals and 



By Edward H. Smith 

company of skilful Inventors Ueonstantly bogy 
devtstng for the summer parks and strsat fain. 
Many at these men am gmlnsss of no ereanuat 
order. The ebate-the-ebutes, the Agars A 
the great scenic railways, the various 
gravity rides, the eyclonuna, the airplane 
machines, tbs mechanism of ths whirling 
holmes, the witching waves and a hundred 
other “rides," from the humble carousel 
or merry-go-round to the most complicated 
modem thriller, all ate the fruit of real 
Inventive power and some contain prodig- 
ious ingenuity. Such Inventors as S, F. 
Jackman, originator of the gravity tides: 
W F Kangris, of carousel fame; H. *£ 
Blehl, of the whip and other devices, 
Thompson k Dundy, who developed Luna 
Park . and the Cheater*. Inventors of the 
balloon race game*— theee men end others 
like them wen dowoted with Imagination 
and the power of originating sad applying 
Ideas. Blshl It was, by the way, who 
built Luna Park for Thompeon k Dundy 
Beginning with the Chicago World’s Fair 
In 1WS, when the first of than Mg pleas- 
ure machines appeared In the shape of the 
Ferris Wheel and the Chute the Chutes, 
and coming down to date, such inventors 
have set tip their strange machines all 
over the country. In parks and grounds 
dedicated to the kind of Joy these tn- 

loco Wowlag gams. The rubber baDqanhereisi* the threat#! a ’TunTrf or of their taglti- 

nds as the customer pUea s lever, ud the winning fregt. the one mBte , high-grade amusements that I speak 
trot. BbU— the game keeper usually has mechanical central that But „ mother, stranger and more 
enables him to make any given frog win Interesting Inventive genius whose dark 

and devious devising ere part of that 
wherever grifters and their alluring games are appear- form of hilarious madness which comes with hot days 
lag this summer, will It be a mere lack of skill that and escapades In the parks. These man, for the most 
will send some millions of good money Into the pockets part, belong to the half-world of sbowland They are 


of these sad rascals? It wasn’t In the case of the man the work 
with his ball and ten pins. That right pin bad been cessions! 
carefully slanted off on the bottom, So that when he their ow 
set It up for the trade It leaned away from Its fellow But not 
perhaps half an Inch it the top. That was sufficient Inventor 
to send the bell Into on elllpae wide enough to miss who cate 
Invariably But when he wanted some one to win. In and they 
order to encourage further play, he merely turned the vices km 
pin half around so that It now leaned s full Inch neater “square" 


the case of the man the workers, grifters, ahnwkeepera nr, to ha polite, con- 
right pin bad been cesolonalree snd to a very large extent they still devise 
i, So that when he their own games or adapt them from older rackets, 
a ay from Its fellow But not so extensively as of old Is the grlfter bis own 
That was sufficient Inventor Today there are numbers of manufacturers 
Ide enough to miss who cater to the summer amusement or carnival trade 
mine one to win. In and they frankly manufacture all the games and de- 
i merely turned ths vices known to this romantic world. They make them 
)d a full Inch nearer “square" or “strong," as the customer desires. “Square 


Its mate. Now the ball sent Just past the In-leaning Joint" is the gutter's vernacular for a booth where the 
pin came almost directly back and winning was un- customer gets fair play, "etrmg Joint" the opposite 
avoidable There manufacturers keep numbers of In ran tors at 

A trick of this sort la called » gimmick or gouge— and work, year In and year out, making new tricks for the 


that term Is the Aladdin's ring that gives as sesame 
Into the land of summer folly, of grifters, con oo s tlnn s, 
games, rides, hot dbgs and ballyhoo. 

One seldom stops to think of It, hut a very large 


old trade, (or the public Is ever (hiding out tbs secret 
of mms game or conilnf to suspect It Therefore, It 1* 
necesrery to keep men busy varying or innovating. 
Most of my readers certainly will have wandered on 

many a colorful day la past summers, why 

they could not win at some of tbsss park 
eouoesslont while ths man next to them 
had consecutively good luck or Why they 
lost at games of skill while arena frail 
girl stepped up and took the prises they 
bod (Men aiming a). To underat and there 
phenomena, It is necessary to see hew ths 
sUinmer park grittof or- faker works. In 
tbs older day the grlfter always worked 
with an assistant or ahlllaber and be still 
does thla ta many tnattnoea. The shin- 
niter both twourages “sucker** to play 
. by word of mouth and lures them late the 
trap by poring as an outrider and wlnnte# 
^ , ( M ta a entirely. Again, Many form of 
♦nii nreti t gabies am so ccutreoed or 
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vMdi twt «mdm tt* i «qr < “ 

m tmm that ma**** 
m& halfwits art lucky 
Thur bars bMiwrM about 

many centuries ud always 
allowed to wlm so that the 
goBed crowd might be 
tmptod to play and torn lta 
cash. * On the other hand. If 
the Woman beaide you sud- 
denly wins wtth her drat or 
UHOnd (day and daahea off 
wtth owns flaaby prise, you 
may be core the grlfter baa 
thrown the game her way 
both to encourage play 
among the onlookers and to 
aend her wandering about 
the park with her «jre-fllltng 
award, thereby advertising 
the grlfter a game 

Perhape you have youraelf 
stepped up to one of three 
gate** where several were 
playing, and won aubatanti 
ally at the first venture. If 

yon will note carefully you will discover that this 
dow n t happen unless there Is s crowd behind you 
Tour good fortune Is ths lure by which the others are 
coaxed on to HI 

But perhaps the simplest way to make the whole 
bustosas dear Is to take up a few of the representative 
summer park and carnival games and explain bow they 
are gtmmkked Let us begin with the old and ever 
popular hoopla This Is the generic term for all forms 
of games where the aim Is to throw a ring or hoop over 
an object to be won or a base on which this objeit rest* 
to which it may be attached The old cane rack is a 
good example The oldest and crudest gimmick used 
on the cane or umbrella rack was to have the rings a 
trifle too smell to go over the heads of any but the 
tawdriest and cheapest articles However the grlfter 
always had In hand a tow rings which were larger but 
not perceptibly so, seen with the naked eve at a little 
distance When the crowd become restive at repeated 
losses or poor winnings, the shlllaber now cotqraimlv 
celled Shill, stepped up and was of course given some 
of the larger rings He Immediately won the finest cane 
or umbrella In the rack laughed raucously nt the mock 
discomfited grlfter and strolled away wllli lit* prlae 
The crowd, of course surgid forward to take advantage 
of a “turn In the luck ’ But the gentleman behind tho 
counter warn t passing oat any larger rings Jnst then 

Dome hoopla games belong to the order known a* 
“flash and alum Joints ’ In the language of the valiant 
summer showman “flash means the big showy prises 
offered at various booths Blum on the other hand 
refers to the worthless small wares Thus in the 
Japanese rollball game to be seen along even board 
walk In the land, the big showy pieces of Sattmma the 
expensive sets and large 
vases are “the flash ” The 
Utile match trays and ash 
receiver* are the atom in 
this game as in all others 
no one wins the “flash 
without paying from three 
to fifty times Its value How 
even In these roll ball games 
the big pieces can bo won if 
«ne hue patience and mmey 
enough to stick to It 

In the “flask and slum' 
hoopla booths, on the other 
hand, the Mg prtoes are 
never Won by any but the 
ahlUabera. Watches are much 
need to these places end the 
cleverest grlftats use line 
American movsmsnts to 
■oB4 gold or even platinum 
cam* watches worth up to 
two htpdted dollars But 
cn the ruck with one or two 
of them flue thneptaCto are 


mm U* baa* under tbs . 
dtotofthto wkfa* ta a Uttte 
<5®tojfflg tor wJ of tbs 
tttp to cnMWto Of there A fcetot ad ap t* 
mm * tow mm tone to tha bucket. 

iftoSTW • m ia 



Poker with darts— try to get four aces if you can 

the former case nothing but the slum Is won In the 
latter only a shlllaber la allowed rings large enough 
to do the trick You pays yer mmey and you takes 
yer medicine 

There is always about all carnivals i talks and street 
fairs (he kind of man known to the Inner circles as a 
half wise boob one who can nu «t easily U duped be- 
cause he has that little know ledge that Is so dangerous 
For the humiliation of thU kind if man the grlfter 
has various uiechanlhiu* nntulnlnt, u double gimmick 
The wlsenhelmer Is acquainted with the first but not 
the second 

Some years ago 1 was standing In a Chicago amuse- 
ment purk whin a voung iimn f llu> know it all ihar 
neter strolled up to n booth wlan i well known grlfter 
was conducting a little trick pxl game The game 
keeper tiled to Intercut this youth In his sis rt but met 
with the swaggering answer 
1 Wntchn try n la di / Kid im > Im wise bo 
All right son said the grifti i and immediately 
pulled oat a (urloaslv design* I knlfi He aliened the 
blade and begHn carving a hit i f w isl 
The egotists eves fillowed the knife In a moment 
he bud made some comment il ut It 

Betchn a qugltir you can t tlos It said the grlfter 
Instantly 

The young mans breast Rwelled with Injured dig 
nltv 

1 lie ■ I cant ' he snnpi* 1 

The bet was made and the knife liunebd ov<i Trv 
as he would he could not close d wn the hlude He 
could not budge It from Its m it w Ithout destroying It 
The grlfter laughed loudly ixeketeel the wise voung 
mans money and benlgnuntlv shined bis new friend 


tin gimmick, an obvious 
enough Uttis catch which 
kept the blade from being 
closed down The sucker 
wts delighted, tried the 
catch three or four tiraee un 
til he felt cure be under 
stood It and then offered to 
buy the knlto The grlfter, 
of course, refused to eeD 
At this moment a stranger 
came wandering along and 
stopped to gape nt the pool 
game like any countryman 
The sucker who still had the 
knlto to bis hand, as per ar- 
rangement, Immediately nt 
traded the intruder's atten 
tlnn and offered to bet he 
couldnt close It Again a 
twenty five cent wager wan 
posted and the stranger lost 
The gimmick was shown him 
and he too, studied the 
thing carefully Suddenly 
he said to the wise young 
man using a rustle speech 
I bet I kin close It an yon can t 


The wise young man of course received each a 
proposition with derision 
1 How much 11 you bet? he demanded 
‘ Fifty dollars 

The grift ei seeing from the wlsenhelmer s attitude 
that he illdn t have that much, nudged him and whim- 
peringly inquired liow much he was short 
I only got forty sold the dupe 
Het him urged the grlfter under hie voice “111 
take (he othei ten 

So the bet was made the newcomer closed the knlto, 
tho grlfter held the stake and the clever young dupe 
tried to o|»en the blade He tried till he was blue In the 
faie and couldnt atlr It Then the grlfter r egre tf ully 
paid the het t> the stranger who went his way re- 
joicing 

Hum II suld the grlfter when the other man had 
cone That guy knew moren I did. I dldnt think 
there was a doable gimmick on that knlto 
Tie stranger needless to say had been the grlfter ■ 
slilllaher 

Suth Ingenious little Instruments of frond are being 
Invented and manufactured censtnntly and discarded In 
faver of newir anew as Ihev become loo widely known 
1 or ninnv years as vou have walked Into parka and 
street fairs y< ur evp has been caught bv the man with 
tho aeries of little tin cans buckets or tuba or the tri- 
angle if little wooden barrels The trick la to make 
three tall* te*sed Into these receptacles at short 
range stay there All cf us have tried It again and 
again It looks extravagantly simple but the balls 
always bounce nut again Let one torn them ever so 
gently out they pop and the 
prlxe is lost Ilut the fellow 
next to us make* them stick 
How come? 

This game la called Dock- 
ery Buck or Huckely Buck, 
depending on whether one 
talks to an Faatern or West 
em grlfter and It la man 
aged In a hundred fashions 
It Is one of the classics of 
parkland Of coarse it Is 
giiumlrked Last summer 
nt one of the principal parks 
I saw a mellow old grlfter 
a man who had come through 
all the Imaginable splendors 
and vicissitudes of life with 
a fatal sad smile ptavtag 
live chickens or ducks 
against the dimes of the in 
nocents Ho one won till I 
stepped up under the arm of 
a famous old outdoor gym 
nast The grlfter recog 
nlsed us Instantly and ta 
vlted us to play My friend 


W trick Is to make the exceedingly ■ 
tot except that ft to Just matanlly 
» pay fsr a*y prise you win 


four ducks 

Keep em tor me till I 
come by will you 7" he 

springy tonuto hulls stay Surest thing old man,” 
r as hard to de that you said the grlfter without the 
( Continued on page 133) 
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Camouflage and Carpentry 

How the Housing Shortage Has Played Into the Open Hand qf the Jrixr-Bnilder • 


UttINO the post spring there has t 


By A. G. IngaUt 

mounted higher and higher Keeping up the periodical 


n housebuilding as the Amer- pay menu on such a house will here become • matter the Jerry-b uil der, and the oeOitr floor te 


lenn nation hua never known. The war 
brought In Its wake u shortage of 1,000,000 
dwellings, and tho effort to catch up with 
tlie consequent demand for homes has 


wn. The war of “paying for deed, horses," 

ige of 1,000,000 The salesman who to Interested In disposing of what 
catch up with he knows to be a Jerry -built house usually devotes hts 
ir homes bos best efforts to gaining the apiiroval of the wife of the 


yo ss y gguweest < 


brought about a peculiar and unhealthy situation In the prospective buyer and he 1s only too (lad to fa 
bouec-bulldlng Industry flood houses eou>e with tier husband to 

are being bnllt — and had. It is of i “ * ■ - - - 

the latter class and how to avoid 
them that this articlo has mostly 



enough camrat to its eootent » that R cannot, at tout, 
be kicked to pieces with the lhoe, sa get which wah 
easily committed by tbe writer on the footing of Sbotm* 


» of tha construction de- sort Thaw 


f form for tha tooting to g 


largo portion of whom are doing 
good, honest work. Hut tho re- 
mainder are living bnllt hurriedly 
carelessly and cheaply In rime 
cases the builder, after ho has re- 
ceived his payment, does not < ore Foundation walls an tho Martins point In 
how shabby n house will get to look. *w^|OOMtTnctinn orfcsd 
The worst feature of It la that, to riJkt-fcud 

the eya of the average person who aZX J^poT»c£tn JZ. vShtES. 

la not familiar with the building eetont and footias whiok la 

Industry, the products of tlie good 1,00 *? * ,nk uwtor u " huM'w's wsiskt 

and of tho bod builders may not -A study in foundations 

appear to differ In quality, to any 

marked degree, nnd tlie would-be purchaser has the properly deelgned 1 

greatest difficulty In unshuffllng (lie hud from tlie good floors may be very 

For by the very nature of a house It Is unnecesuary nt all. while the shl 

purposely to camouflage bud work The walls, when purposes alone, peel 
completed, conceal It Is a month old. T 

Thus It frequently happens that I he home-hunter pipes, of thwnsel' 

bills to the wiles of tlie real estate salesman who. In builder comparative 

pointing an entrancing picture of Hie joys 

and advantages of owning one's own " " — 

home, knows only too well that his du- 

pieties meets with Its hmg-slnce-eatab- X^IVEN honest mlentiont 

llshed countenmrt In the mind of the I w them have ever been b ui 
prospective puitluiser— and his wife. Tim for a million hornet ha 

pretty little bouse Is bought on the plan and at the once of material j a 
of ‘W little cash nnd wliut yon now pay 

in rrat,” but because it 1. not properly K « 

built in the beginning, long before the " umber of ™ ^maiam poo 

Anal payment ha. been made It will have hornet are m procut of rapid . 

become a shabhy, sagging structure with Yet thote Who today Wi ll give 

Uttle resale value the home they are being ur get 

Admittedly, It la very difficult for the and modem equipment trill fi 

average person to ascertain whether tho are paymg food money for hi 

house the speculative builder has erected home and ha* to lool( for fr- 
ond Is trying to sell to him after cornpte- of fa proving on poge 77.- 

tton, la sound, or whether It Is "Jerry- 

built ’ Buying a house under such Hr- T'~ . =St 

comstancee Is, In part, at least, u gamble 

It Is like swapping Jack-knives “unsight and unseen,” a "blow-of the-eye” vi 


tbe more apt of the two to succumb and filling tt In with th* amenta mlxttu*, But ft to WgSUy 
to its undeniable attractive features Important that this trench, which to to give final shape 

and its cleanly painted outward- to tha footing, should be carried out flat and equate’ 

Beau. The tiled bathroom, the little to It* edges. For If It la a rounded trench, tbefeottn* - 

kitchen so attractive and modern, Instead of being flat, will have a smnl -circular, almost 

the cosy Q replace, the varnished wedge-shsped croue-eectkm and will not be able to carry 

hardwood floors, the tasty outside half the load that may be placed upon tha perfectly 

Martins pah* in trim and the leader plpee of copper flat base 


are apt to loom higher in the estl- 
’ot-uS motion of a woman than of a man. should be made up of at least sir inches of cinders 
*» poor oonMrwtiou. with tm«- True, the tiles of tbe bathroom may followed by three inches of concrete gad an Inch top- 
i wo dm . ta .pod footiss whiok is be poorly sot, so that they will soon course of cement mortar But many bouses are taing 
oiok unrtor u,. huUhw'. w^s« ql|ow WHtrr to u»k down oo the built In which the cellar floor consists of no more than 
riady in foundations ceiling below , the fireplace rosy two Inches of cinders corned by a very thin buttering 

prove smoky because It lacks a of cement mortar Since nidi a thin layer of Kmcrete 
has tbe properly designed flreehelf In Its floe , the hardwood Is certain to be broken by the rough bundling of nth- 
lie good floors may be very tbln and may have no sub- flooring cans, the cellar floor should be Sounded or tested with 

pcesuury nt all, while the shining varnish miftr he for Inspection some heavy object such aa the butt tnd of a piece of 

s, When purposes alone, peeling end won ring off before the home timber, OeJlar floora have been observed that could 
1 h a month old. The addition of a few copper leader easily be picked to pieces with an um brails, 
e-hunter pipes, of themselves excellent reatares, coats the Usually there Is a girder across the cellar tued Its 
« ho, in builder comparatively Uttle and adds very modi to tbe function to to support the inner St»d» of the Joists aa 

well as the weight of the partitives above 

— ■ " .... — ■ -i lb Theas in turn carry tha tuner ends of 

the second story jolsta together with the 
/~*IVEN honcit mlentioru we can build altogether better home* today lath, plaster and other heavy details. Tbe 

I f than hate ever been built. But we do not always do iL The demand support of this girder is highly Important 

^ for a million hornet hat brought the speculative builder Into htt own If the «*» **. too *' » P** r or ridumfl 

and a, the pace of material* and the co*t of labor hat, gone up. the quality VZ 

of malenal* and workmanship hate gone down Withm Um year, a largo £*«»*• 

number of the American people are due to discover that thar jerry-built floorT^or on'a'swaH chunk of concrete 
home* are in proett* of rapid diuolution. It will be abnott too late to mend which has beat ptnuod into a shovel-bole 
Yet thote who today will give particular attention to the ttructural fitneu of In the earth, but on a "duck’s foot” at 

the home they are being urged to buy rather than it* superficial appearance least sixteen inches square on a flat hot- 

and modem equipment will feel that their tmutence on bnowwg what they tom. If coe end of the girder happwu to 

are paymg food money for ha* amply repaid itielf What to look for in a come opposite the main chimney, it meet 

home and how to look for it— that u the burden of Mr. IngaUt’ article, and certainly must nothave su pport to the 

, w ,77._THLEDm». 

1 — ....a.,— J1 It th# Up wall in m mW of hoUow 

block i ft ieftfvhfiift (iiTWttufttut of Om 
ween," a “blow-of the-eye" value In giving a misestimate of tbe mortar should he made with a Jack-knife. la tom* 


{~**IVEN honett mlenttom we can budd altogether better home* today 
t j than haft ever been buih But we do not always do tL The demand 
for a million hornet hat brought the speculative builder Into ku own 
and at the pace of material* and th* c oil of labor have gone up. the qaahty 
of malenal* and workmaruhip have gone down Wtthm ten yean a large 
number of the American people are due to discover that thar jerry-built 
home* are m procut of rapid diuolution. It wdl be abnott too late to mend 
Yet those who today will give particular attention to th* ttructural fitneu of 
the home they are being urged to buy rather than it* superficial appearance 
and modem equipment will feel that their tmutence on knowing what they 
are paymg food money for hat amply repaid itself What to look for in a 
home and how to look for It— that u the burden of Mr. IngaUt’ article, and 
of the drawing on poge 77. — The Editor. 


the trained architect, the disinterested housebuilder, or ttons of the husband and may Anally succeed in w 
even a good carpenter con penetrate beneath the lng them down and out 

camouflage. But to the person who boa not been fa- The temptation of tha bunder to pare down ooet 
miliar with the building Industry, and that quite re- tlie detriment of a house, begins 
cently, the purchase of a house Is fraught with In- with the foundation. The founds- * 
numerable pitfalls because there are a thousand and don wall should have a proper toot- 
one details or construction principles that are seldom lng, for of Itself It to not broad 
apparent, especially under the Intriguing glamor of enough io spread the weight over 
new paint, bright varnish and white tile. enough earth to prevent settling. 

Rut tbe man who to already familiar with the game Only in case the wall begins on solid 
win refuse to be thus Intrigued. Nor will hla eye so rock, or in tbe case of a Bgbt »t rue- 
tong rest on the tact of an attractive s u nporch, a .turn such aa a OM-story bungalow, 
warmth- Inviting fireplace, hardwood floora and a mod- may the footing ha omitted. Other- 
era kitchen, as on the real structure of tbe bouse. He wife, settling to practical* sate to 
sees not only the finished product but the method of follow e nd settling brings* whole 
making that product Hla mind runs to irtri o sss and ’train of troubles in Ha w*m* for It . mm 

hla eya hunts for strains. Whan he looks over hto Astoria the bouse, Tfcts CCSMS tha jjisnlr m 

prospective dwelling, he has In hla mind aotue such doors sad windows to sttefa, refus- Tbs 

picture of the elements of a house aa our artist pro- lag to dose, sad the plaster to kjurtsgswti 
seats an page 77 of this Issue. He knows what to look crack. TBs floats a re warped otot HU 
tor. and where to look tor It their ortgtatl gacmetricany pee- HSM fl 

Such a man. In company with the prospective home feet torn and wifi Spring and cteak * . 


roads of monptttbic concrete It will do no harm to ha 
somiotoas at a Kind of “veneer” cccwtroetloB which 
has become fe s httstaW e among contractors of the sort 

u . who wtah to make tha moat o k l 

Job feundaBy, at ffiw afprasa of , 
good wot*. In this case the loatdt 
and tha dsttMs of the wall ara of 
finite good concrete bpt thsy *r* 



into which »si»rt4*vet.iBayM*», 
asrtad te pty oC VhakaaWH of tbs 

$a HiMiit&r IftiHfc' vtHfil ftif 1 1 

TZ zSZ :.Ti 
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Such a man, in company with the p rospective boms feet torn and wifi Spring «ad creak * . i . 1 - > . '/ 

owner, will ,|oon look a house over, and If tt hapfMS under tbs tost. Spaces *IB dSvstop bst we sg tha flogW wait 

to lie poorly built he will be able to paint a word and baseboards, as well vm bst wsra - tha ttoodafist wadft 


and baseboard*, a* wett aa batwera -tbsj 



picture of wbat it will look like in eight or ten years Joints. Th* roof may b 
when tbe walls have setttod, with doors and windows leek. Kvsn some of the j 
continually sticking, the puiiter to cracked and the roof Tot 1* many rssis la 
ha* become sway backed. The retiring newness will neceas a ry tousdatkm-wi 


mof tksBtotoMw» 
cams , la order to a 


miasTTlifns mk> 


t tbft repair Nil* will hftvo mtir&y. tti* mil 
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mmm 

«n*» *•£#*«*** » tecta* tat 4 *g A nw 

daerMte » tefltaflte bTOroftt about to" to# nm of to* 

of titebtaTtataNr, AH* atghHmb Jotat U but two- 

tut* «* fcte* tato# wh** am. 

Xta tastote a *oti*y tatlt taum win vmiir ta 
4ioc#ftUte4Ma Apart from orotar to canter, although 
tlx** **• pUom wta** an Increase of two or thro* 
inch** * gHtartW* But beeaum there U so acute a 
abort*** at ta*UM and abneat any bourn wilt **H, 
boom m Data* talk and arid today In which the 
door tatata ay* qiaeed U lactm apart and are of hot 
right-tech staff This mat** a raorlgid floor which 
win rota croak and will tremble under ovary Impact 

The ar m b ridging b e tw een the joint* la the aerie* 
of Malt ptoce* forming cr ea m These piece* do not 
need to be more than an inch thick, tat the main thing 
la to ao# that they are prortdod and that none are 

a floor Car lee* rigid against localised ehocka end load* 
Tbelr function la only aecondarlly to hold the jolata to 
place TMy are tor ati (fating too floor Imagine a 
noddea load applied directly over a eingta Joint That 
Jotat toClagt down. But too motion 1* carried through 
to# taMgtof ptoeon Adewlee and downward to the jolate 
on either aide. Tho atreee bee thus been dlitrltated 
over three, not merely one, joist But a* the outside 
pair 00 down they to turn transfer the motion through 
tbelr own bridging places to their neighbor*— «Dd ao 
on to SB tot joist* of to* room The otnlnloo or care- 
less pteetag o t a single piece breaks the chant and the 

On* aery common fault of the cheaply built bourn to 
earned by supporting some of to* framework directly 
on tho teaptao* chimney To this 
there am two abjection*. A Are may 
resattt and there will he settling 
around tbs ehtamsy In any boost 
tho Wg fireplace chimney to my 
hoary, and no matter how good Its 
toottog ft fa apt to settle to soma 
extent Any portions of a house 
which are attached to It In a man- 
ner so that they are dependent cn 
It tor rapport, will also settle, In 
fact they will help cans* the 
settling H owever. many house* 
are bring built to which this cardi- 
nal abi I* bring committed, for It 
renders sonstraetkm a Utile tom ex- 
pensive end falls In with the policy 
of tho Jerry -builder to per* down 
the quality of little things her* and 
toot* fro* collar to ridgstaard, inramtoMMs 
making up a total saving that festo *» 
good in tha pocket Tho fireplace 
should bo a separate entity from 
the brass, attached to U only tor 
the prirpoee of keeping out the els- fai 

meats Those attoehmnt* . re com Pattisg the tart 

parativdy light, thus permitting the 
chimney to settle without pulling the frame work of to# 
boos* along with it 

MmpUem are always built into the speculative 
hong* beeaasa nothing ao greatly adds to the “I want 
IT Stating of too prospective hem* owner as the pres- 
ence S# « hearth. Bat some of thane houses have no 
lrsShstf in to* flu*— a taring In mason work on the 
part of the taUdsr made in a place where Inspection 
is quite dtOctoi Tb* purpose of tho flresbrif to to 
eontnW Ao c ur rant* of air and tat turn In such a 
rna na ar am there win b* a good draft A properly 
const r uc te d ftrepUc* Has, when riswsd from below to 
seen po ounvergs not only *t toe aidse but at the rear— 
that |*r the rear wall tips forward aattl the throat is 
bat fata *r five techs* from rent to front This coo- 
strioBw, providing It to not #0 groat teat tha ere*- 
smdoUi area st tola print to tom than an»-t«tfa tb* 
era* of the mate flrsplao* opening, does not boom 
tea drafLtat Imp roves tt The broad ledge formed by 
tettgtag A* fsar wafl leeward is catisd tito firakhei 
IMpSt* tee ir a ffg- rot downdraft of odd alrfwfn 
the Ontotdg away from the tiro end upward agate. 

AN|te» flmtata tooted swksfha taysr suspCekm* 
that tofftaiMT has taro rotated, ns tea* of too 
A# M btog ttofro r toorowroro the tetaaquata trodency 
teitiMtei to teMjg tt Vritt toU to aosotapH* A deep 
tteffta# Mm prorimt a to* toot from getting oat into 
tobteylt te tateted, tat ayeperiy tat fc throa t 

aSro^wSoaoSSSr 

MttMtedfNjte Ate rotefl "taro** e#t towroh* 
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stnetiro by taring labor, a* well aa to prorido a qnato elan Tho early builders had a way of making 
partition that will sorriv* the sale of the bouse All tbsir houses tor too strong te some pinch* and alto- 
soris of substitute* tor round pa rtlUms are bring sa- gather weak te others Tho strength of a building 
ployed and te many cases thrir weight Is bring carried cannot be wholly judged hr tho rise of Us frame ttm- 
ro but a single floor Joist Where plastir to applied to bnw but a knowledge of structural e n gin ee ring to 


plasterboard on such poorly sup- 
ported partitions it to quite sure to 
(rack along the outlines of tbs tn 
dividual sections 

Some of tb* substitute* which are 
bring employed to take the place • t 
sheathing on too outside of th. 
bourn are very faulty The chief 
purpose of sheathing to to give 
rigidness against st r esses tn a dlag 
onal direction But there can Ik 
little rigidness te a diagonal din* 
tlcn If wooden lath applied to heavy 
paper are nailed against the Mods 
and stucco Is applied to tho lath 
Here It becomes a case of the stucco 
bracing the house sgutnst diagonal 
st res s e s a thing It should not be 
expected to do — Instead of the bouse 
holding up the stucco as should be 
the case The stucco will however 
In most cnees remain uncraeked un 
til the house has been sold by the 
speculative builder 
Nothing will give u house as de- 
predated a look as a sagging or 
sway hack roof However houses 
are now being built and sold whose 
roots are bound to present a v»ry 
sad appearance 
within a short 
period of Tears 
because the mfti 



The meaning of cracked walla 


necessary in order consistently to 
apportion the aim of tho timber to 
the stresses Th* strength, tor te 
stance, of a two-hy four scantling 
provided tho load Is kept directly 
above its long axis, la surprisingly 
great And a tingle nail In the cor- 
net place will hold more than sev- 
eral in the wrong place 

Tho old fashioned floor Joist was 
about tour Inches by five Tbit 
give* * cross-sectional ana of 20 
equate inches Bat a joist of mod 
om shape and haring an equal 
cross-section would be rawed out tn 
the form of a two-hy ten and would, 
owing to tot greater depth of the 
wood In a vertical direction, have 
more than twice the strength of the 
other. 

The old time builders knew little 
about adequate protection against 
winter cold Building paper was not 
used A house with which the writer 
to well acquainted was built hi 
18W, by a builder for his own oeca 
pancy let It* walls have neither 
sheathing nor building paper Be- 
tween the habitant* and below-eero 
weather was only the wall paper, 
lath and plaster and plain clap- 
boarding whose Joints cannot be 


too widely spaced and In certain 
cases are not even tied together 
either bv the uttlr floor joists or by 
collar beams When the weight of 
such a roof Is evirtrd downward 
especially under a heavy mnwfall 


A Readable Senes of Monoffraphe on the 
Departments of the Government 


effect on the rn< f anil the roof will 
not sag nor will the wall* of the 
house lie spree I squirt This Is an 
other one of Hie gtructurul details 


ueh a roof 1* cxirted downward JT ganlmtlna (the United Mates Government) been 
specially under a heavy tvmwfall studied In detail a* one piece of admlnl*tretlye median 

le outer <r 1 wpr cn 1* of the lam In amh a way a* to present a clear picture 

rafters are pnalic I apart But If of what the Government Is doing To ley the basis 

they have hen irq erlv spiked to for such a comprehensive study the Institute of Govern 

the ends of the 11 or Joists this meet Research has undertaken the preparation of a 

mx cannot bnv< any deforming scries of nan graphs giving a description of each of 

ffect on the ro< f anil the roof will the fifty or more services of the Government The Inst! 

ot sag nor w ill the wall* of the tute of (.ovvmment Research 1* not a part of the Gov 

ouse he spree I aiuirt This Is an eminent la any sense but Is an association of ritlsena 
ther one of Hie gtructurul details who are Interested In the pronmthm of eflk-kney and 

'htefa a salesman will not be so apt economy in Its operation There has been cooperation 

i dwell upin hr the less definite however, between the Institute and the Government 
sprats of the grneral attractiveness for the reason that the personnel of the Institute in 
nd htncr ci nvinlcmc The builder clndes people whose names Inspire cooflifc nee In the 
ho Insists upon saving a few dob opinions rendtred Among Its trustees are William H 

IM to to blamt Taft. Herbert Hoover Nth acting 

-end lie knows L I wholly In their Individual rather 

ull well the ef \Sv I than governmental capacities, George 

mane hip rhe I Kastman Arthur T Hadley and A 

he knows wh The monographs each dealing 

about planning with a different branch or bureau 

a home are all prepan d according to a uni 

lumber has si form plan are written In plain tan 

3 any new mo gunge and are readable rather than 

itn the market ^nAAmH dry They give th# history of th# 

tslghted to con ' ^ nKl service Its functions its organism 

ly because they ,,on the character of its plant the 

must b* judged w Wti T> laws regulntlng Its operation its 

writs. In order vC. financial condition and a complete 

doe* not have SUUUti~9<l - , bibliography of sources of informs 

■nod old way . tlcn hearing rn the particular mr 

■ ar* new — hut J rico under discussion 'TothepuN 

1 Wan* which / Jf/ tie " states the Institute those 

rioM p r o ces s es \ monographs will glvo that knovrl 

teg, easting or edge of the organisation and opera- 

r qn te fabrics f m u. . tlona of their Government which 
»t Intrinsically must be had if an enllgbtrood pub 

M settle* sora* „ ~ He opinion Is to he brought to bear 

an bound to nTTt It flmiiv-^hidiiTriilli tTrrtii hi* 00 tbs conduct of gorernmental 
y ate quite tn Irare Mats brUriw whisk affairs” 

maksa Cor risMHy art dhtrihotw wrisH Monographs dealing with the Geo 
> to* pft board ESLJ'wJ?!*! I*..^-***" ^ hkdcnl Burvev the Reclamation tar 

ex don't build SETS trice the. Bureau of Mine* toe 

tosy used to” thnm* th* lasr from th* rthr flndy Alaskan Ekiglneertng Commission 

roral statement, th. Brortos pr orar Not* to* th* w*a the Tariff Cummlmlon the Kederal 

too flmtiag that . Board for Vocational Education the 

arolmt art it to uinsstfy-taflt floor* and walla Federal Trade Commission the 
an vtaBd better Meamhoet Inspection tarriee the 


aspects of the grneral altractlvenr 
and toner « nvr nlpm c The build 
who Insists upon saving a few d 

Pwtss* lari Is to blamr 

n en the chlauisy —and he knows IT" 
full well the ef 
feet of such workmanship the 
carpenter also knows but he muRt 
follow plan* But he know* wh 
win have the soy about planning VyS^ 
and building his own home 
Since the price of lumber has at 
greatly Increased many new ma 
tcrlals have come Into the market 
tat It would be shortsighted to con 
demn them all simply because they 
are different They mutt b* judged w I 

on their individual merits. In order 
to he good a bouse does not have 
to be tallt In the "good oid way 
Expanded met«l lath* am new — but jJ 

thtqr have made good Walh which x jfjr 
are tallt up by rartow pro ce m ca 
Involving the spraying, easting or 
plastering ot mortar qn to fabric* ^gj 

or woven wire are not intrinsically 
tad But If the hoTOo rattle# soro* ' . , 

of ttaae partition* an bound to Sri tTstalT! 
crack badly tor they gig quite tn iw*** Join, m 
elastic a>*kM fa r dsU 

This bring* u# to to* oft beard 
atotamant th*t “toe* don’t build SJSTtS 5, . 
boost* as writ u they used to” tbnwiitiuim 
This Is a very equivocal atateuwnt, to. BMctoa pn 

sk-ajssTflcsri «— r* 

erwnaoiST toe tta tan AfaOd better 


krawh to. gore from th. Mlhr ffart 
h. Scoria* mw M too to. wi 

Banoa t fy -taflt floors nd walls 


m taro over been talR In to# "good Nation*! Park! Service (he Public Health Service the 
> was cheep and the lavish us* of It Weather Bureau and the Employees Compensation 
l a vtriM as a result of the scarcity Ootmulnrion have been prepared and m.v be purchased 
at ft tote places of toe mittest tds- from tho Johns Hopkins Pram Baltimore 



SCIENTIFIC AMERICAN 


ASOtWV! 



A maaament to waste— the trash barner at a southern 
yellow>p4n« sswsdll 

‘UK DAILY newspapers and mir printing 

O preaaea generally are using np annually 
a vast amount of paper stock which fun 
da mentally draws Its raw material from 
tlmberlands. The public at large gives 
— — — little heed to the fdgnlflcance of this drain 
— the cltloenry la concerned only In getting enough read- 
ing matter to satisfy Its more or less avid demand tor 
news. Information and entertainment. 

Two years ago we employed In the manufacture of 
paper more than 6,100,000 cords of pnlpwood, and the 
point to be kept In mind Is that tlie rato of thla con 
sumption of the available stands of timber Is steadily 
climbing higher and higher Doth the authorities of 
the United States Department of Agriculture and the 
officials of the American Paper and Pulp Association 
have studied the situation with no small measure of 
slann, recognising liow many Industries rely, either 
directly or Indirectly, upon un ubundance of pnlpwood, 
wood pulp, and the finished paper made therefrom. 

The American Paper and Pulp Association emphasised 
a short while ago that we have become Increasingly 
dependent upon foreign forests In the lost seventeen 
years tor a big share of the wood pulp used by our 
paper mills, and this despite the augmented utilisation 
of domestic wood. It seems that of the total consump- 
tion here of pulp In 1620. folly 85 per cent was imported 
pnlpwood and wood pulp. In addition, we obtained 
daring the same year from foreign sources 730,000 
tuns of newsprint valued, with other alien paper sup 
piles of relatively smalt amounts, at $85,000,000. 

The association declares “The cut-over forest lands 
of the eastern United States, under proper manage- 
ment, could be made to produce the needed wood 


The Paper of the Future 

Means, Ready to Hand, for Staving Off the Impending 
Famine in this Essential Material 


By S. G. 

llvered pnlpwood. At the point of shipping, the aver- 
age price of that wood was approximately $12 a 
cord nroadly stated, It requires about une and one- 
half cords of non realnous tog* to yield one ton of 
aood pulp. Manifestly, the cost of the finished product 
will Increase as the Journey from the forest to the 
mill Is lengthened, the pnlpwood consumed by our 
palp manufacturers In 1920 entailed an expenditure 
of $116,406,720, 

Down in the Southern States, where the keg-leaf 
yellow pins flourishes, the forests are being stripped of 
their timber at the rate of nearly 4fl0tVXX) acres snnu 
ally There are today more than 80,000,000 acres of 
these denuded tracts In the Southland , and because of 
the difficulties Incident to removing the stumps prole 
ably not rate-tenth of these quondam forests have been 
made fit for agriculture, even though the potential pro- 
ductiveness of the soil Is fully recognised. Moreover, 
when une of these resinous pines Is felled rally shout 
one-tlilrd of the tree ever reaches the market In the 
form of lumlmr; and the prevalent wasteful methods 
of tapping the pines for turpentine are killing yearly 
an appalling number of them Hut why concern our 
selves with the resinous pines when resinous woods are 
utilised to but a minor extent In the ranking of paper; 
Because lung-leaf yellow pines offer the means by 
which to decentralise our papermaktng Industry and 
assure ns an enormous quantity of raw material which 
cun be put to nse In the manufacture of wood pulp 
and of by-products of great value 

Of tbe several chemical pro ce s se s for the pulping of 
wood, the sulfate process la the one peculiarly suited 
to deal successfully with resinous woods , and It Is this 
ih-ocms which bids fair to give economic Importance to 
the big stump-dotted areas In the South which have 
hitherto been deemed little better than worthless. The 
Imminence of tha new era Is the climax of tbe efforts 
of engineers, chemists, and business men, during tbe 
post seventy-odd years, who have striven along three 
main lines to gamer the wealth stored In those billions 
of charred or weather-blackened stumps. Latterly, this 
subject has engaged the attention of a group of New 
York Industrial engineers, and their achievements both 
In fnll-slaed plants and In a miniature duplicate of a 
commercial mill have opened a sure way for future 
operations on an extensive scale. This Is the outcome 
of substantially six years of research 

Before describing what Joseph II Wallace and his 
associates have made practicable. It might be well to 
outline the paths previously pursued by Inventive 
genius In approaching this problem of conservation. 
The first of these aimed to obtain tar, pitch, and char- 
coal from tbe stomps and the trash Wood by subjecting 
them to destructive distillation, the value of these 
commodities being counted upon to offset In a measure 
the coat of clearing the land, Since pine nils have 
become useful In the flotation treatment of certain 


Roberts • 

mineral*, this utilisation of foreet waste has proved 
moderately profitable. 

The next endeavor was to tap the traasura boos* of 
vegetal rlcbca by means of the so-called “staam-ond- 
solvout process.” The procedure consists in cutting 
tbe wood Into fine chips, then (teaming tha latter hi a 
closed vessel under suflkdeot pressure to distil off the 
turpentine— tbe residual woody matter being after- 
wards dried end burned tor fuel. This process became 
commercially worth while only when It was d is covered 
that resin could be extracted In paying quantities If the 
by-product chine were acted upon by e suitable advent. 

The third essay sought primarily to put the fiber 
of the wood to service in the manufacture of pulp and 
iwper Tbe resinoue nature of the raw material, how- 
ever, offered a serious stumbling block to Oils under- 
taking, Inasmuch as the wood would not yield readily 
to tin add pulp methods commonly retted upon by the 
Industry finch waa the state of the problem in 1600, 
when It was learned here that pulp mills In fiesadt- 
navta were getting good results with the sal fete 
process when handling wood containing considerable 
resin. Following very promising work In their labora- 
tory, in producing chemical fiber and paper from yel- 
low pine waste, Mr Wallace and his collaborators 
shipped s quantity of kindred raw material abroad and 
made a demonstrating commercial run in a Swedish 
mill Tlie outcome was highly gratifying As an after- 
math, a large milt was built In Mississippi in 1612-1$, 
and It was possible there to turn out chemical pulp and 
Kraft wrapping paper at a lower coat than had ever 
been feasible elsewhere. Several other plants have bam 
established In the South since, and they have uni- 
formly disclosed the value of waste yellow-pine wood 
as a basic substance tor tbe profitable manufacture of 

Pfclp M|(| p|p|f, 

While tbs three foregoing methods have proved com- 
mercially successful in varying degrees, still none of 
them recovers s large percentage of the total wealth 
latent in the old stumps and In the logging waste of 
tbe region under consideration. For the roost part, 
tbe various processes have been operated Independently 
of one another and with little regard to their economic 
correlation. In short, taking the holiness as a whole, 
It has lacked stability 

It should be borne In mind that tbe woody fiber, so 
essential to tbe production of pulp for paper making, 
la destroyed when the wood Is subjected to destructive 
distillation or when It Is treated by the steam-ond- 
aolvenl process. For Industrial purposes, the cellulose 
of the pine l* worth fully as much as all of the other 
sobMances associated with It: Indeed, the superiority 
of this fiber In tbe matters of strength and pliaMUty 
li especially notable Therefore it Is most dMlnble 
(hat the wood be handled so a* to make available a 
maximum amount of this exoriknt material. And now 
we come to the most heartening aspect of tills whole 


Delay in this project will 
pile up the eventual cost” 
Ttfie wide-awake organisa- 
tion pertinently asks “Why 
not begin now I" Tbe pur- 
pose of this article is to re- 
veal some of the promising 
work that has been done in 
thla direction and to show 
bow an apparent waste can 
be turned Into a gain of 
great economic moment 
At the present time, the 
manufacture of the wood 
pulp Is, for the most part, 
concentrated In the New 
Da gland, the Middle Atlan- 
tic, and tlie (treat Lakee 
States, where formerly 
there were abundant local 
stands of sprues Now, how 


subject; tbs story of hew re- 
search has raves led ways by 
which several pe ns wise cap 
he coordinated and by which 
th* cut-over Pin* lands, val- 
ued at present at about $fi 
an sere, can be mode to giro 
a ne( return of substantially 
$006 per aerp Aran the cum- 
bering stumps and wood 
trash— leaving the cleared 
ana* available tor tunning 
or tor other new. 

Again, Mr Wallses Snd 
hi* oo-workst* harp wfoMA 
a Motion of a cootfox prob- 
lem thrdugh tfco tndra d 
laboratory fadtitlee; afcdjw 

t8GSt4St& 
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VtrilMMrttMOfJ 
is a MW sf unlmp* 


wsiti of dead wood, tain bvuxth this cloak 

it a wealth sf ttrinpairsd fiber sad an amaalng amount 
of i-Mlflrir matter Stomp* tea. twaaty, and thirty 
Man old ars, u a rule, substantially sound and capabls 
of yielding prt»* wood palp and pay tat quantities of 
ao-ealisdwal atom. 

n>a sew and coordinated s ystem embraces the three 
following outstanding activities 

L The nanoflnture of chemical liber suitable for the 
maktnf of Xraft wrapping paper book paper, and teat 
board. 

%. The bjrproduct manufacture of eueh naval atoree 
aa tnrpentln* pine oil, end reeta 

8 The deatroetive dletilletlno of wood trash — on 
suitable tor fiber — for the porpoee of producing add 
Dotation oils, etc , aa well aa a reel dual fool useful In 
carrying <» ecene of the operations 

In a broad way, the intention is to divide the work 
b e t ween what might be termed aemt portable field 
plant* and permanent mills conveniently located— the 
field plants serving aa feeders to the latter Using the 
prooaasaa perfected by the technldst* in qoeetloa the 
field equipments will turn out turpentine pine oil 
resin, pyroligneous add, and tar In addition to the 
main product, pulp chips of a uniform moisture acid 
and rests content. A standardised chip is something 
that has kmc been lacking and yet a factor very much 
to be desired In the chemical wood pulp Industry In 
the absence of It, the making of pulp for paper has 
boon attended with many uncertainties inch as the 
time consumed during some of the stages of prepara 
tlon the probable chemical composition of the chip 
and varying physical qualities that might cover a coo 
■deferable range lhe** un- 
certainties have added 
greatly to manufacturing 
costs, and all too frequently 
have meant the difference 
between profit and loss 

We are assured that no 
more complicated apparatus 
la required than ordinarily 
found in the run of saw 
mills and that the labor 
need be no more skilled. The 
application of the method 
Involve* only the perfor 
raaace of work along pre- 
scribed line* and the tur 
penttne oil, and reeln ex 
tract ed from the chip* are 
of a superior grade It fol 
low* of course, that the use 
of a standardised material 
for pulp making Insure* a 
better product, and the ex 
pert* also claim that It Is 
practicable to net an In 
creased yield The marked 
effectiveness of the proee 
dure employed in taking Hie minister* beatlm 
naval store* from the raw am ployed in riwwini 


chip* ts principally due to the action of a selective 
solvent The nature of this, however boa not yet been 
made public Experience has proved that the modest 
value of the low grade resinous material remaining In 
tb* chip* after exposure to the solvent doe* not warrant 
Its removal In advance of pulping Besides, this resin 
one matter serve* as foci ta the subsequent recovery 
of the chemicals utilised in pulp making 
A survey of cutover pine lands In Texas for in 
stance has shown that there Is commercially available 
per acre an average of <ords of pulpwood and 4% 
cord* of truah wood Taking the prices prevailing last 
year the 7V cords of pulpwood would yield tone 
of Kraft paper worth $37(1 from the ehli h preliminary 
to pulping the field plant would extract prime natal 
stores to the value of $147 00 and the try atroent of (he 
trash wood bv destructive distillation would glee tur- 
prttlne pine oil tor oils and pllcli cnpnllc of (tinging 
$98 nuking n total return of $0-0 ot) per acre This 
figure does not Include the value of the fuel that must 
lie burned to run the distillation plunt ■ r ■ f the solvent 
obtained during one stage In the operative cycle of 
Ihe entire system It Is estimated that an outlay of 
$30 per acre would cover the charge for clearing f o, 
$15 for the lund and $11 for the material taken there- 
to in Apropos of tills whole subject t h more eco- 
nomical employ ment of waste pine v\ n d It should he 
pointed out that sawmill refuse la plentiful throughout 
the fioutliern States and this raw stuff enn be had for 
pulp making In well nigh unlimited qunntltlaa at $1 SO 
a cord Aside from this source of supply however 
there Is enough work ihle material In the abandoned 
timber lands to keep the modern system going on a 




splendid scale for three or f u dec tide* to come 
Farther hv replanting the denied itcns with vellow 
pine seedlings a second markitidh growth fit for 
luuihei nnd for pulping purposes c in he e< unted upon 




The digester and dtffsasr employed in dsmanstrstlw* 
os a laboratory scale, th* practicability of auddng 
paper from the yellow-pine wastes a* plentiful m th* 


the invisible shaft of radiant 
heat thrown out across tbs 
sidewalk by a mammoth 
electric bowl beater mad* 
only for advertising purposes 
and using about fifteen times 
as much energy aa tha com- 
mon bowl boater such as I* 
often used to beat a bath- 
room on a cool morning One 
of the most remarkable 
things about this method of 
heating Is that It la not af> 
fected by any degree of 

wind the wind doee not 

blow the heat away or to 
■me side In the slightest de- 
gree Moreover the heat 

passes through the In ter van- 

tag air and glam without 
heating It These character 
1 sties set up a fine lllastra 
tlon of the difference be- 
tween radiant heat and sen 
stale heat which If exact 
ness Is required are two sep- 
haa been arete and different things 

i predt which are given tha same 

name Is it not true then, 
lieal nnd sensible heat are both forms of 
d they not both hent the hand that Is 
hem/ The truth Is, both kinds give the 
o the human nerves Bnt the one sensible 


that radiant lieal nnd si 
heat? Would they not 
brought to them/ The 


A fact not generally leallrcd Is ihat Ibc snlfute 
fiber from vellow pine wood waste Is bv no means Min 
ltod to the making of wrapping envelope and hag 
paper not to m union box and carton boards of the 
btghei grades but Is eqnallv ni>pllcnhle to the nmnu 
fsetare of many other lines of finer products e g 
book magaslne, stationery, willing psi>er etc 11 Is 
authoritatively stated that In whutever directions chem- 
ical fiber now domtaatwi the field hec mm of its virtues 
there sulfate fiber from onr ermtltern pine waste will 
for the same reasons eventuallv h Id swat while ta all 
branches of paperrosklng where filer strength m*tv he 
an important eonsldersth® this newer commodity will 
outrank all of Its competitors, 

Finally by clearing off the cut-over pine lands In the 
manner described great area* will he made available 
for agricultural development and where tracts have 
thus been turned tat? farms thi abundant productive- 
ness of tbs soil has been demonstrated conclusively 
This 1* s matter of vital moment ro millions of out 

iltisenry V f 

Rufat* H«t Varan a Gftk 

D URING tb* coldest days of the winter pedestrian* 
who passed by a certain store window In New 
Tort were almost without except bn caused to Jump 
slightly as they unexpsetsdly and suddenly came within 


report at all until It has Impinged upon our skin wliere 
the ether vlbritl ns which constitute radiant heat set 
up moleculur vibration* which are sensed os heat What 
we then perrclvi Is not (he ■ rigtaal heat at all but the 
effect of It translated Into the same molecular vlbru 
lions that occur In a piece of hot iron A hot Iron can 
warm the air around It but tlie passage of radiant heat 
will not for It la not transmitted by the air but by 
the ether 1 1ke light It finds the air no obstruction 
When It si likes an ipaquc object however It stops seta 
its moles nle* Into vibration that Is, warms It and from 
this It 1* given up to the air hs sensible heat of the 
sort to which we are accustomed 

Since the ether is ta no wav Influenced by the wind 
the beam of radiant heat reaches out into the winter 
hreese passing through the window without heating It 
except In a slight degree owing to the presence of lm 
pulses ta the glass. 

The beam of heat thrown by an ordinary automobile 
headlight will bo very strongly felt If we step In front 
of It when the car Is standing whether there Is a calm 
or a strong wind If a radiant electric heater were 
placed ta a room having wall* of high grade, glass there 
would be no heating of the room Bnt If some opaque 
object were placed ta line with the heat ray or beam 
such as a piece of furniture the room would soon 
warn up 
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Our First Psychic Tests 

n liv BKPOBT an oar Mat aeanre* got into the 
Inly lame only bv our taking a form off the 
press after printing had commenced The 
page ctiireejwndini. to the preaent one how 
ever was no far advanced that editorial comment necaa- 
•aril} went over until now Snob comment moat taka 
arveral direction* 

Adherent! of the medium have described to u* phe- 
nomena obtained in their preertht which go far beymd 
anything done fi r u* and nliltlt If acturateti reported 
would call either for genuine medlumahlp or for ex 
tenalvt confederacy iltete manlfeatath n<* *e have 
not Alt called upon to explain or to deny We hate 
no concoin with what the medium ba« done at other 
time* and place* and under other cimdltlona than our* 
All we need nay and all we can lay 1* that there waa no 
evidence that Hit- phenomena in deiced for u* were 
genuine utile, theie was ever} indUntlon that they 
wene not Our ( c nimltte.e * eeaservutlve atatement i* 
due not to alMence of convletlcm but merel} to aclen 
title, niiinmnnee HKulnit a veidli t covering more ground 
than the. Investigation had covered 
Our clee trie al apparatus hu* not been questioned 
per »c but de ubt lm* been expressed that Its data ran 
lend to ao cntcgi rkul u cenduslon Its sensltlvlt) was 
sue h that a weight of nine pound* In thp medium s chair 
wick mink lent to keep the tell tale lamp a light This 
should dIxpoHe of any Idea that Its recorded lapse* were 
due to tlie medium * reatlewmeiw and It Hhuuld laugh 
out of court the suggestion that enough ectoplasm 
was abstracted from the medium to brim, his weight 
below the sensitive limit of the apparatus The fact 
that the medium was In no species of trance should out 
law the various other oblique explanation* of his sctlv 
it) Tlie claim I* made that fifteen second* Is an 
ubHurcll} brief Interval to ceatvlct a man on hut this Is 
utterly contrar} t< fact— In term* of the idmiiU phe- 
nomena of these stance* fifteen sect nel* I* an enormous 
time 

Numerous wine folk of the offensive!} hard headed 
tvps have scoffed at tlie elaborate method* used It Is 
tuucli simpler than that to trip a medium they say 
mu need* only to flash a light Ilcplving sarcastically 
»e should exclaim ‘Wlutt a pity we dlel not think of 
that! Meeting these gentlemen on ttielr own level 
we should point uut that after *tttlng In total darkness 
ft»r an hour or more the flashing e»f nn adequate light 
would leave nos blind and ennfuaed for a time quite 
auUlcltnt to enable anything suspicious to he covered 
up Making the simple statement that we had pr mtsed 
not to flush a light wo should doubtless about far over 
tbt heuels of time critics llut even so they mast real 
tie the die tales of expediency Barely the way to estab- 
lish our Velocity against the mediums Is not to start 
from n broken pledge surely the wav to get more 
nacllmn* to come forward la not to employ bar-room 
tactics with the first applicant If questioned why 
we ever made such a pledge the answer may be again 
on the griund of expediency— though we prefer to an 
swer by saving once more that we are not Investigators 
of the sort who ‘know before they start that the 
medium Is a fraud and that It there be genuine 
medium* there la very good reason for not flashing a 
light while they me at work We hope It Is settled 
that our Investigation la a matter of science not of 
aesault tnd buttery and that any medium may cflroe 
before u* with the expectation of proper and courteous 
treatment 

On ground* wide h we have already catalogued in re- 
buttal we have lain criticised as unduly credulo us . 
There has been the* nxmimptloa that our reports would 
lean toward tlie psychic *I,U and the attempt to dir- 
ewunl them In advance on till* expectation We hope 
the outcome of <mr first test* will have spiked this Idea 
that wc are convinced before we start and wilt have 
made It dear that any favors bk report which we may 
render will hi baaed upon fact* calling for such report 
On the otter hsa^fU psychic believer* most realise 


that our condition* and procedure were proper Indeed, 
when sitting under very sharp oon trots, the medium 
felt so free from restraint that be displayed some Un 
patience to know When the tighten Ing-up proems was to 
begin We will toy very frankly that in our view any- 
body who objwts to the condition* of ttese seances as 
In any way Inhlbltlve of the beat action of the psychic 
force* would better admit explicitly that any apparatus 
or any met hods whatever that look toward the preven- 
tion or detection of fraud are inhlbltlve 

It should be remembered that we have not sat with 
all mediums, or even with a medium of wide reputa- 
tion generally admitted to have produced surprising 
reseults under raaaemably severe conditions. We have 
sat with a single medium and have had a very mediocre 
performance not even up to the standard of high-grade 
fraud Total darkness made It a matter of some Onesm 
to demonstrata Its true nature bat that Is tha beat 
that can be sold for It 

Accordingly, It Is necessary to refrain from drawing 
unduly general conclusions from the present flndtngg, 
and this necessity cuts two ways. That all mediums 
are IruiKU and all phenomena fraudulent la either trim 
or false but nothing tending to establish Its truth or 
falsity has come out of these three seanewa On this 
slender basts one might as well conclude that all me- 
diums are from Pennsylvania a* that all Indulge In 
trickery Equally one should not get the Idea that 
proreaaed psychic researchers are called upon to deal 
with nothing lee* trivial than tha phenomena presented 
to us by this medium The charge of Incompe te nce baa 
been brought against pmehlc investigators In gsnersl 
because of our rapid success in winding up this case, 
but such charge Is quite contrary to the facts, and 
demonstrates only the Ignorance of those who bring It 

Mr. Lasker on the Shipping Board 

ISaWHH PERIOD of two years, for which Mr 
flfl EH Lasker, at the request of President Harding 
]■■] agreed to undertake the chairmanship of tha 
U9SH Whipping Bowel and endeavor to bring order 
onf of cheese having elapsed be announces! hi* retire- 
ment and In a report to the President sires a cejo- 
clse statement of what has been accomplished In his 
gigantic task of salvage and organisation 

A gigantic tarit truly for not only was the Investment 
of public funds thrice that of any cummerilal enterprise 
In history but conceived as a wartime effort and 
praiseworthy a* such, It waa an attempt to create a 
vast merchant marine by compressing Into months the 
natural growth of generations anil Inevitably ‘was 
doomed to disaster Thus Mr Lasker tells os that 
the administration of the fleet was mt remotely 
competent that the boats bad lost tha confldenee of 
American exporter*! the operating deficits averaged 
$10000000 a month, "no accounting system worthy 
of the name existed and an unrecorded residuum of 
$110000000 war claims remained to be settled 

On* of tbs seemingly unaolvable situations confront 
tag the new Board was the 50 shipping companies, 
who bad bought 18* ship* at wnr-tiuM prices and, be- 
cause of an 80 per cent decline In ship values, were 
bankrupt or facing bankruptcy After months of study, 
*0 of three concern* were reamed and "p rres i ve d lot 
the American flag, ' The Shipping Board has new ‘the 
moat complete and nocurate accounting system tn the 
Government service,” and the Director at the Budget 
recently stated that "the Shipping Board t* the only 
OcveflUMfit agency with a monthly (rial telaaca," By 
June SO tha Board had practically nettled at 18 dent* 
on the dollar the above-msntlooed date* arootorttal 
to $150000000. 

The Emergency Fleet Corporation, charged with the 
commercial operation of the ship*, has reduced the 
monthly deficit of $18,000000 to *4400400 $ tenth, 
and baa provided nearly tyro-ecere freight tinea, giving 
rffictat aervte* on every qceaa trade rout* Pni ntefcw 
and freight stops flying the Amartete Sag hare bcuaaht 
the Batted States ate day* ckiaef to South AtoriJes, 


and la the BariAe an rapidly aapawBag tnd* Iptattoga 
With the Orient It la believed that with the entiy of 
the "Leviathan” into sunrloe we shall mate rapid pen* 
rasa to the North Aria* tie, when the ritegttttite 1st 

On taking often, tike Chairman promised to offer a 
policy which might pro** the tesla of « pares** art 
merchant marine. On this score Itr later tough*- 
teas the fundamental difficulty that phytiesl tgato 
atkm cote are from 10 to 18 per cent klgtyw tha* cat 
foreign vessels, the difference being flue to lefts**** 
restrictions higher capital charges, tetter wage* and 
better tiring conditions for the crew*. She ao-ealtod 
Subsidy BUI aimed to equalise tee opodttioasq Stage 
Congress failed to pass this measure, “the affiMt 
alternative la to go the full tetfth of GrreraxMst oper- 
ation ” Because of the Interest disadvantage* of ftk 
an compared with private ow ne rsh ip , the Board tea 
advertised Its satabtUted tinea few sole. The result 
has teen disappointing, and. In view of this, It la be- 
Deved that 1 the Government la warranted In steaming 
the task of direct operation ” Justification la toned 
to the guarantee, time afforded, of an adequate mer- 
chant marine to the event of war 
So Mr Lasker recommends the operate* fay tee 
Fleet Corporation of twelve to taghtote anbridlary cor- 
porations, whose general policies It snail control This 
control should be with a view to uttltoate sale to private 
owners Sort a scheme will call tor 800 mm at 
3 000400 deadweight tons This wlB leave 1800 snpM 
ships many of which are Inoperable and should W 
broken up Of the balance, 200 ships of 1,700008 ton* 
deadweight should te selected as a reserve. The above 
remits plus oar coastwise ships, would give us a assn- 
chant marine of T,lfty)00 tons deadweight, a total 
which would place as In second position among the 
marl time powers. 

The Demand for Air Lam 

[■RBWCBING the year 1022 there were 184 airplane 
111 acridteta Involving 00 fataBtiee, and Vff p*r- 
HI! «• were injured through airplane accidents 
An analysts of this reoord by the Aeronau- 
tical Chamber of Commerce of America, as given In 
lie annual report to the Secretary of Commerce, strongly 
stresses the tort that. If casualties are to te reduced, 
the Government mutt {worlds air laws and exercise 
Jurisdiction over all dvil flying Jolt why civil flying 
1* specified will te obvious from the fottowtng fact* 
by 1822 approximately 1200 etriHan airplanes were 
to operation In titia wmttry and between 558 and dJO 
wen owned by individual* and orga nisati on* who pap- 
•samd Axed beam am} practiced ccnmrrati* bustoeaa 
pottdea. An equal number were dtatrfbntod assteg 
Itinerant pilot* who tens ho particular system fed 
depsnd tor a Bring upon sttmtiag, hamstiinntaS tote* 
and extra hasardow a ariga m to f . X* view of thorn 
tecta, we are hot sarpriaad to tarn Chet during fte 
ywr there waft 188 acrid** among the Itiamaitec 
top* pi lota and only 3* mate* the fixed testa aptafto 
ton. Ttes* aceWtat* we sre told, resulted to flA tetxM- 
tiss among the fir* pitas and only ere* among tte 
fixed-testa operator* Anslystngtb* acetates atodfcg 
$iswy flyers, tte report States that 8T wgre dae to l*dt 
of tu w wrt l* at thrir oeuHpmret, and tta$ tews woe* 

rariteritoto Be* giM** *«*■** 

oohtefl «r Sttmtiag. n were caused hr mmmM 1st 
the «tfte*N* 14 tea* tea ts 
aM toned* re lack eg data «aumtitog to* «Hf totals, 
an a rWtt 4 toUtot tte HIM* tetotos task A tate* 
#t*toMI«q* r < 

Tte **•» go ihto-fi tte ***** 

Fedeyal ragtrtaUon. Tear after y«*ir #» ^Wgriha**- 





SCIENTIFIC AMERICAN 


Our Point of View 


tragsdtoa dtotnrb th* public mind and prerent people 
from In rearing in a «yrtam of trau*port»aoe which they 
wrongly DaBaffn to ba Uot yet wife and practicable No 
ttioofhtfal pert o* «rho onBtwnpUtee tl>« achievements 
la a viatica can doubt that It la destined to prove as 
aerrietabto « peace a* it did m the World War, but 
Its extensive caa B ParcUl development will never be 
assured uottlOungreaa U aroused from its present In 
difference. 1 This awakening will come just as toon as 
constituent* hrln« pressure to bear upon their repre- 
watatlVM to pass tbs greatly needed legislation. 

Doe* Railroad Electrification Pay? 
■MU QUWrnON as to whether the change 
UH turn steam to otactric traction an steam 
{■^H railroads results In a net profit, is difficult 
■HI to answer. Many notable substitutions of 
this Mad have been mad* on our main railroad sys- 
tems, tbs first gnat venture at the kind being the elec- 
trification of the four-track system of the New Haven 
Hallroed batwgen New York and New Haven. It la 
trus that in the total length of line thus converted 
there are others which surpass it, notably the elec trifled 
mountain division of the Chicago, Milwaukee and St 
Paul Railroad. The preeminence of the New Haven 
elactrlflcartos la due to the fact that it covers a four- 
track ttaht fine which carries an extremely heavy pas- 
senger traffic, probably the heaviest of its kind in the 
world, to my nothing of Ita heavy freight tralBc The 
work included the service into and out of the New York 
terminal, with the immunau amount of switching and 
the multiplied tram movements, both pammger and 
freight, which an Involved In a great terminal of this 
kind. 

The electrification of the New Haven system was 
forced upon the company by the legislative demand 
(hat they shook) abolish ataam traction at the New York 
terminal, and the change was regarded In railroad 
centers SS a more or loss doubtful experiment on a vast 
scale. The original installation covering the 83 miles 
from New York to Stamford, Oonn„ was followed by 
extension Of the electrification to New Hava, and then 
the complete ele ctri c operation of the heavy freight 
traffic. Naturally, the engineering world has awaited 
with no little Interest the publication of the relative 
economy of steam and electric traction, developed on 
this great scale. The results have recently been made 
public in an article by Sidney withtogfen, electrical 
engineer of the New Haven System, in an article pub- 
lished In the JMhrty Review, to which the writer em- 
phasises the fact that while the ‘•direct*’ savings can 
be accurately tabulated and make an excellent showing, 
they #111 nut In tbemaelvae usually Justify elec trl Act- 
ual — thto because of the heavy overhead charges due to 
thr Ugh firat cost and other considerations, 
on the neon of direct m rings due to reduced fuel 

told that, even after atorahyT for recent deoaaae to 
statin locomotive coni acaeumption, doc to the urn of 
s up erhe at ed steam and other Improvements, the annual 
taring to foal due to electric operation is about 300,000 
tana of deni pee year The significance of this result 
wifi be appreciated when we learn that the electrified 
roiUhg-Stot* todwtes MM ele c t ri c locomotives and TO 
malUptounlt can' with an annual mileage of *£28,000 
tawnottvwmilea per year, KU»T t OOO ear-miles per year 
WjriJffimUficB'tomffittos per yaaj On the other hand, 

■ non the heavy additional toreatmsat , 
maintenance of tf* transmission and 
H and other minor Items to osat which 
a eoat earing, as gtvgn above. 

• atoeMtotton w> to ba yiaoto the 
M toowmttl advantages respiting 
Thun, eqtopmant has 

switching bad djed-husd mo v eme n t*. 



for a number of years. And the credit for the saving 
In the coat of such construction must Im granted to 
the electrification Kurtbernwre, the iwssenger tracks 
at the Grand Central are on two levels wimcthlng which 
would be impossible under steam operation. Therefore, 
electrification must be credited with having reduced 
the necessary terminal area, which under at earn opera- 
tion would have to be twice wbat It now la. Also moat 
important Is the fact that the area nhove the present 
terminal Is available for coutmerelnl buildings, and the 
revenues from this source we are told if capitalised, 
amount to more than the entire cost of installation to 
both the New fork Central and New Haven electrified 
stales. This, of course, Is a special local condition and 
will never apply In the electrification of stretches of 
main line which Include no great city terminal 

Saving 160,000,000 Ton* of Coal 

n K HAVB no economical problem confronting 
the United States today that makes a more 
insistent demand for close attention than 
that of the cooaervatlon of our fuel resources. 
The annual consumption of coal and oil Is increasing 
so fast as to lay heavy emphasis upon the prediction, 
so frequently made to these dajs by competent authorl 
ties, that the exhaustion of our fuel supplies Is being 
brought within measurable distance Hence, It Is an 
Imperative duty laid upon nil large users of fuel, both to 
practice economy In Its consumption and to utlllie every 
source of fuelloas power that can lie rendered available. 
Preeminent among theee is water power, of wltlch tlie 
greet rivers, streams and lakes of this country afford 
a vast potential supply 

Of the many proposals which have been considered 
and worked out on a practicable basis, the most am- 
bitious and moat carefully elaborated Is that known as 
th* super-power gone, which comprises the territory 
extending from Boston to Washington, and reaches 
Inland from the coast for a distance of ISO miles. 
Speaking of this project, Mr WllllHm 8. Murray, 
chairman of the Huper-Pouer Survey Commission of 
the United States Geological Survet, recently said 
“If the electric utilities within this rone were to meet 
the future load requirements by txtendlng their power 
faculties Jointly In the construction of large hydro- 
electric and steam-electric plants they would save 
yearly 1)0,011(1,000 tons of coul " lie haw'd this statement 
an the fact that the average fuel consumption of these 
utilities during 1819 was 2 70 pounds per kilowatt 
hour, and that If we were to Include the coal rate for 
the railroads and the industries, this would moon that 
such a figure would be changed to not les» than four 
pounds of coal per horsepower hour 
We have made wonderful strides lu thu development 
and use of electric power, but Mr Murray points out 
that the last and greatly needed stage of electric utility 
expansion Is still ahead of no. lie believes that ulti- 
mately the separate electric utilities will go out of the 
power production b usin ess, and that they will receive 
wholesale electric energy from certain great power 
companies. These companies will bo entirely outside 
of the corporate existence of the vnrlnua electric utility 
companies, whose function, thenceforth, will be to dis- 
tribute energy, so received, to tin customers within 
their franchised territorial limits. 

The super-power sum scheme Involves of course a 
large dependence upon the hydro-electric possibilities 
of the Niagara and St Lawrence Rivers, and In the 
close of Ms address at toe recent commencement of 
Lehigh University Ur Murray gave In some details 
Ms calculations of to* amount of power which is run- 
ning to waste on toes* rivers. Translating his totals 
into tern* of cqgl soAgaapttoo, be finds the uUHwtton 
of toss* riven would aiu a saving of about IfiMXXWOO 
tons of deal annually. > ■ 

Tbs ficxsnrmb Axanaut to an ardmt DsUevar to tbs 
UMrita to tbs MpsrfOWgr sane scheme, and to tot sco- 
ncssfe gtUtoatfca to tog immense res e rv oi r of potential 


energy with which nature has enriched th* United 
States on its northeastern borders. We say this with 
full couerioumeM of the sacrifice which would be to 
voiced of the siiectacnlar features of the Niagara River , 
hut, to view of the rapid Increase of our population 
with Its enormous future consumption of tool, we Aid 
that this at least to one Instance where sentimental 
consideration* must ultimately bow to toe stem de- 
mands of utility 

A Great American Venture 

D HB PLACING of the “Uvtothiin” on toe trans- 
Atlantic route to competition with the long 
established foreign lines to the greatest single 
venture on the high sens to the history of the 
American Merchant Marine. It to a novel and trying 
experience, for, although we have run and are now run- 
ning some pretty Mg ships to toe trans-Atlantic pas- 
senger service, not one of them is comparable either to 
rise or In complexity to the “Leviathan " There are 
critics who clulrn that only the older companies, with 
ample experience and a large trained staff to call open, 
can place a ship on thla route and run her successfully 
from the very day she enters upon active service. We 
all know the old saying “Give a dog a bad name” , and 
If the “Leviathan" had started on her first voyage with 
a crew of between 1200 and 1300 men, unacquainted 
el tlier with one another or with their officers or with 
the ship, and difficulties bad developed in the engine 
mom, on deck, or In the service of the passengers, there 
would have been a chorus of “I told you »>’»" from the 
sceptics, and the prestige of this great ship would have 
suffered a blow from which It might never have 
recovered. 

The situation Is well understood by shipping men 
The foreign services, particularly the British companies, 
have always made It a point to run trial trips, with a 
large number of guests, for the purpose of "shaking 
down” a new vessel, not merely as regards her engine 
room and craw , but also In the dining room stetereom 
and sods I service Kxtended trial trips of thts char 
acter were taken by both the “Lusitania and the 
"Mauretania " 

The “Leviathan" to much more than Just a big ship. 
She to a gigantic steam power plant, equal In capacity 
to the large generating stations which furnish power 
to drive the subwuys and elevated systems of this city 
She is an electric light and power station, with u plant 
sufficient to light a town of considerable dimensions 
She Is a large pumping station, whose maclilnerv handles 
an amount of water which would suffice for the needs 
of a city, and lastly she Is a first-class hotel matching 
in her luxurious accommodations and her capacity for 
truest* toe very finest of our far-famed American hotels. 
It would be the very height of follv to throw together 
thla great aggregate of men and machinery und expert 
it to function smoothly without pr'll nlnurv tests and 
training. Hence it came shout that Just as the Gov- 
ernment sent the “Leviathan” on a flve-duy irlul trip 
after reconditioning for the transport of troops, so now 
ft hA( subjected her to s similar five-day trial after her 
elaborate reconstruction and reconditioning as a first- 
class trans- 1 Hud tic liner 

The * leviathan,” as we have said, Is u great Amec 
icon venture Into the work of reconditioning boa been 
put all the exi>eri ence of the past and many new fea- 
tures whit li, as we have shown to the article elsewhere 
to thto Issue, sro designed to render her the safest end 
most comfortable liner afloat The men who have done 
thto work, engineers, contractors, draftsmen anti even 
the working men at the yards, have regarded their task 
a* something to the light of a sporting pniysisltton, end 
we bare reasons to know that hundreds of them hare 
worked kng hours of overtime without pay, believing 
that here was a chance to show that what we did 75 
years ago, when toe Uttto schooner yacht “American” 
won out at Cowes, we can repent with the “Leviathan” 
upon the trans- At tonttc course 
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Our Psychic Investigation in Europe — IV 

A Sitting with Evan Powell, the Well-Known Welsh Medium, that Was Very Rich in Phenomena 

By J Malcolm Bird 

A aeodate Editor Saarnnc Akbbcan, aad Secretary of tbe Scmmyto Amuicaji Peychlo lamed jirton Couduee 
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tie Wind Tunm 

pHH strangi 


Uk( 


i mu tli« 

or ver pklurt i ( this luaue is 

Hip hiu.e acre dynamic or 

wind limm I teunth run 
strut lid Ij the iiPionautkill 
tuuuc. ib of tlu> 1" rentli 
nn \ I Ibbi Ub Moullnreux 
JUNt outuldi r Ports It In 
inrt r the inagnlflient 
equlpmint if u large arm 
d tumult ul testing plant 
which occupies rxtraidu 
buildings nnd plants ant] 
wld< li Is Intended to keep 
Frame aril In tbe forefront 
In the matter of atlatlan 
The great wind tunnel la 
hullt of reinforced concrete 
and occupies nn entire build 
Ing of Its own It Is a some- 
what complicated structure 
on the Inside where the 

models of airplanes and airplane parts are tested In 
the strong rush of air Tbe tunnel measures 110 feet 
In length At tbe fnnt end Is a flaring member which 
Is designed to draw In air by means of a powerful fan 
located at the extreme rear of the etrocture The 
month of tbe tunnel Is about eight fret In diameter 
while Just bock of this comes the square-shaped body 
the Interior of wr ' " 



treat and 


frame whUh serves to hold the smell 
swiftly moving current of air The chamber also con 
tains numerous Instruments for measuring the speed of 
the air currant pressures, angles of planes, lifting force 


and at 


By means of the excellent facilities provided by this 
tunnel It will be possible to determine with extreme 
accuracy tbe performance of any proposed plane or 
any parts to be used In connection with aircraft 
Behind the testing chamber of this * lnd tunmd there 
Is a long tunnel some 10 rett In diameter which ex 
tends clear to the rear of the structure At the rear 
end of the tunnel Is the great air ftm driven by an 
electric motor The fan provides for a maximum 
speed of air current of wane 240 feet per second As 
a general rule however the speed Is below this maxi 
mum nnd Is regulated by means of the elwtrtc motor 


disuse In IBIS In 1016 however t 
as Narrow Gang* Railways Ltd obtained a la 
tbe line which they converted to 16-tnch gage, t 
original rails, weighing 40 pounds a yard being «' 
The line was then equipped with the b‘ 
locomotives and rolling stock in ex istenc e , 
by Messrs. Bassett- Lowks Ltd the well known n 
railway makers of Northampton and L 
Tlie line Is Jot sewn miles long Starting from tl 
terminal station at Ravenglass with If 
form It passes through four tntarmef 
M uncaster (I Vi miles), Irion Bond (4V4 miles) : 
dale Green (4<K miles) and Beckfoot (6% miles 
Ing at Boot half a mile further on After h 


and saat U persona inside and four cm and platform* 

‘n ordinary — — — *— *- ‘ — -* — *-*“* 

Without q 


only 17 fret above see level but subsequently It 
by a series of sharp gradients— In one cast 
1 in 86— to a height of 210 feet at Boot 
through charming scenery and, with Boot, or 
tbe other Tillages an the line as a center, del 
excursions may bs made and grand panoramic 
of tbe whole Cumbrian group of mountains obtained. 

Or one may visit Wastewater one of the wildest and 
moat picturesque lakes of tbe district, or climb Scmw 
fell or one of tbe other mountains of the group There 
Is an excellent service of trains each way, both on lea He points out that 


la provided thro ug hout 

fa, hi an, 0 k>ooaaotlT«s, 

28 freight care and 27 passenger coaches. 

I* la an I n tere sti ng fact that, whereas the develop, 
meat of narrow gage railways generally has been a 
matter of accommodating practice an broad and stand- 
ard gage Unas to smaller gages, In tbe cate of that Bhk- 


opporfte direction, namely, of improving upon the da- 
sign of seals models sad constructing model loeouetiras 
capable of doing really useful work. 


I N tbe Scientific MoaMIg for November, Froforeor 
Kimball Young discusses the remits of apply tag 







&MV7 WMtlMr fa Um Atlantic net. Th* AxHau yacht U entry in* a aterai try nil on her aaiamaati the BrltUh competitor haa a net In all thro* aaila 

The Trans-Atlantic Race 


In this Test of Skippers and Sail Plans the Two Hulls are Identical 
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Summer Time and Radio 

Recent Developments in Radio Broadcasting that Challenge Warm Weather Handicaps 

By George V Haskell 


lirondcwrtlns In now on u fall time 
o pur It another way this la 
i radio aummer Thousands upon thou 
> Is* ante radio fans during 

„ .. Inter mmilm iirDiv maintain 

■ Ing u Itnn Interest In radio especially 
during vucatlon du>s lludli receiving oeM are Htlll 
operating In many homes— and opt rating remarkably 
well deaptte the thunderat »rms and noisy static die 
turban cea and the all round reduction In radio efficiency 
due to norm weutlier And In I ho sea 
Hhote home the mountain home or lodge 
the tamp, the aamuHr resort, the fitrm 
and elsewhere the radio receiving art 
(specially In p»rtable form la eery much 
In evidence even Die touring raotortai 
Is now carrying n portable radio receiving 
art tucked away anu ng his luggage for an 
(((•asloual bit or entertuluinent or for his 
ilHlIy news and stock reports and weather 
forecasts by the wavsldt or In the int tor 
curnp Ho radio broadcasting Is n< w he 
< i mlng a aummer c nvcnlwiLe as well as 
un Indoor lustlme of llie winter season 
Itudlo nimmunhntion la at Its very best 
during the cold crisp winter nlglits At 
Mich times there Is a minimum of atmi s 
pherlc disturbances oi ‘statu as the 
noises of spun are called then too Ihc 
average receding act reaches out to ttu 
remotest points In an astounding manner 
as (ompared with the very much curtailed 
range during warm weather Winter 
time receptlcn of speech or mu-dr Is as 
clear us u crystal — clearer bn a good deal 
than the usual telephone line Indeed 
the crystal-clear atmosphere of the winter 
Is as transparent 1 1 radio wanes as It Is 
to tile sight when viewing distant objects 

nut with the approach of WHi-m weather the atmos- 
phere ts no longer us transparent ns It has Ism during 
cold weather It becomes Ir ublcsl It loses much of 
Its transpaienc v receiving ranges are cut down radio 
tcleplicne ltceplhn Is blurred und disputed evtrune- 
< us n< I sea gr w In numbci and In e lume lladlo 
' 'I he broken up In the nuist uggruvat 


transportation The conseciuence lias been that radio 
baa hem left at home when the average American 
sought the outdoor life of summer time and vocation 
time Again thorn has been a strong fear of lightning 
und the » up posed Are ha sard attending It in couwctlen 
with the usual radio antenna or aerial, with the result 
that many a radte receding set has been taken down 
and packed np and stored awnv with the first signs of 
warm weather 

It whs so In the sumruei of 1922 The voting radio 


to the summer ailments of radio. Today them are acme 
eight hundred broadcasting stations in regular opera- 
tion, blanketing every coyn er eg this vast country, a* 
compared with 180 or eo during the summer of 198* 
The consequence la that anybody, anywhere, wilt any 
kind of oat, la reasonably aura of nearby br o ad en s t i n g 
service No longer Is It necessary to strain every effort 
to pick up a long-distance rad! ‘ 



Again warm weatliei Ik i utdc* r wcHther Hereto- wore 
fore the radio receiving set luis lieen a rathe! cumber 
some Installation calling for various pieces of bulky 
and delicate apparatus lairlkulurlv a heavy and messy 
re Imtten which did not lend tliemseivei, to readv 



slump w 1th the approach 
preceding spring and winter 
marked the renl beginning of radio broadcasting The 
ladlo Industry hud come Into being with a rush and 
a pliemaiienal volume of business was transacted within 
a tew immllis Stores were at their wits aid to pro- 
vide the necessarv stocks of hoods fir the ever growing 
ticiwd of entliuslHHtlc customer), II wan a cane of 
pnduetlin not selling Meanwhile the manufacturers 
•re llterullv swamped with orders and <nlv l>v the 
im st strenui us effbi ts did Ihc v nuicec d finally In match 
Ing up their pnsluctioa with the puhllc demand The 
stores at last enabled lo pi min lla necessary stocks 
of giKids look on all the gesids thrv could carry In 
intlclpatlon <f n continued lilsk trade 
Tiien with little If mu w amine the bottom felt out 
of the rudlo business The public stopped buying with 

the approach of warm weulher Hie store* could not 

move their goods The uomufacturvrs t > their intense 

dismay found many of their orders cancelled and the 
lergi now of quanilti production suddenly bucking up 
n them The natural sequel was a cut throat slashing 
of prices such os no other business has ever witnessed 
In many uninformed quarters It whs freely predicted 
that the rudlo Industry was a pawdng 1 erase ’ and that 
the boom hud been pricked anil would deflate to noth 
Ing In short order Hut to the better Informed this 
state of Hffalrs was simply n marked slowing up of 


with all i 
produced by a local thunderstorm. So the 
burden of a ‘ 


i bus been tackled by the b 
to a large extent, which Is os It should 
be The logical starting point hi tackling 
static la to produce powerful radio waves 
which can be Intercepted by relatively 


wliv radio should not be enjoyed to the 
rull during the warmest weather The 
long and high antenna or aerial of cool 
and cold weather la replaced by a much 
shorter and tower antenna, or, what la 
still better practice tba outdoor antenna 
Is dispensed with entirely In favor of a 
slant Indoor antenna constating of a single 
wire tucked behind the picture molding 
and measuring anywhere from 90 to DO 
feet long or even a small loop constating 
of four to eight turns on a wooden frame- 
work mcusnrtng three feet to live feet high The smaller 
untenna or the loop will not Intercept as much energy 
— be It radio signals or atmospheric parasite* — as the 
large outdoor antenna but allowing for the powerful 
signals of the nearby broadcasters, sufficient radio en 
ergv will be picked up to provide clear clean cut radio 
It may be neccnaary In some Instances 
exceptionally bail t» use 
ear phones exclusively temporarily doing away with 
the loud speaker 

As far as lightning is concerned there Is little to ftar 
Just because one happens lo have a radio receiving ret 
The possible dangers of lightning have beat grossly 
exaggerated liy the press. In many Instances quite un 


Hie decline In radio enthusiasm during the summer 
of 1922 may be attributed to firstly, failure on the 
part of tlie radio industry, both from i 


I the radio Industry, 

n during the 

brisk business months, to look forward to toe eem&f 
warm weather and to provide for it The result Is that 
this summer finds as better prepared to ebjsy radl* U 
home and In vacation quarters, and if begins to look 
as though radio were at last prorootad from a pari 
rime Job to a full rims one 
To begin with, cceurtdrtuble attforiem has hero given 








jaamt * •»' scientific American 

trrto# to rqalisore redid laymen that there wu no real Hampton Boads, Virginia, 
ea$t tf #0* mettftloBt warn taken claims that radio tastru* 

With the aororal million receiving set* now In opsra* meats have been effective!)' 
thus, there has been no increase la Hghtning damage. employed a* weather vase* 


On the other hand, there la no way la which property in foretelling the approach 

protection, brought about by the proper grounding of of hurricanes or violent 

an antenna, can be estimated, but It must be consider- thunderstorms that might 

abba The mom feet that lightning rods are again prove disastrous to aviator*. 

b«jng considered in localities subject to severe thunder* He that mooted question 
storms, should be taken at a recommendation for a as it may, the results it the 

radio receiving set With a high, long and properly tests of the Weather Bureau 

grounded antenna. The requirements of the National and the Nebraska Wesleyan 

Ktsctric Ood* with specifications ujqiroved by the Na- Vnlverslty have evolved the 

tlcnal Hoard Of Fire Underwriters, are simple and suggestion that weather fore* 

effective, and when ones complied with there should cast maps can be advantage* 

be no farther fear tram lightning lisxard*. ously employed by radio 

If a thunderstorm la raging hi the Immediate vicinity, transmitting stations trf de- 

one may as well bring the lightning arrester Into play trrmlne the handicaps or fa- 

and lay the head 'pbonee aside. Distinct reception of tumble conditions In tlve ra- 

radlq telephone cuouuuni cations Is taboo when the v irons of tlw various radio 

angry dements of the clouds are In actlra, since a local receiving stations. In there 

thunderstorm la one of the three outstanding factors particular scientific oheerva- 

affecting radio audlhillty Static frequency and static tions It was determined that 

BUdlblllty are Ihe other two disconcerting forces that a thunderstorm raging In 

may interrupt the reception of grand opera or break proximity to the radio tele- 

the continuity of market reports by radio telephony graph and teleplaeie trans- 

A aeries of experiments, cooperatively engineered by mlttlng station of the Navy 


the Weather Bureau of the United States Department Deportment nt Katlln or Art* Another form of portable reedving apparatus, which will receive with a few 


suggestion that wsstber fore* 
cost maps can be advnntagw 
ously employed by radio 



of Agriculture, and the Nebraska Weslejun University, Ingtim, Vlrglnhi, exercised 
have been productive of com I unions that tend to in no effect on the reception of 

traduce the question “Can radio messages be heard In the communications by the Nebraska Wesleyan l nicer 

a thunderstorm T" Undoubtedly If we are to accept «dty, at University Ptnce, Nebrnskn A radio teleiihono 

the remits of tbeee aelentinc teats, the ability of u radio message originating nt this station during a local tliun 

relspbope reedving set to deliver sis*ecb or music In derstorui was heard dlstlnclly nt n distant point wlien* 

distinctly' audible tones is thus Itnistired. In fact, the no violent atmospheric disturbance was In progress. 


datlisisblp of The barometer nmdlngs and the 


weather conditions to radio audlhillty mieolfy three thunderstorm urea were 
outstanding factors as affecting the clearness of radio 
reception These, In the order named by M P Brunlg 
of the Nebraska Wesleyan University, are (1) Static 
frequency, IS) nearness of thunderstorm area to re- 
ceiving station, (.1) static oudlhllltv However tin* 
ntmospheric conditions at the radio transmitting point 
do not exert an Influence on tlie audlhllitv of messages 
at a distant point. Fur Inatnnce, a local thunderstorm 
in program In Washington during the Iransmlsslon of 
a radio communication from the powerful radio station 
of the United States Navy Department, would not mar 
the clear reception of the message In New York City 
The fluctuations of the barometer — or the instrument 
for revealing the weight or pressure of the utmosphere 
—did not appear to Influence the audibility of the radio 
signals. The absence of relationship between barometric 
pressure and the state of hearing of rudlu emmiiunlcu 
tions is cause for skepticism on the part of the Weather 

Bureau of the United States Department of Agriculture. _ , . ... 

that radio instrument*' may be employed as o direct Receiving set ori ns ire 
means of forecasting weather renditions. Attaching eentaine 

some credence to tbq theory already advanced to the 

affect that the use of radio direction tinders and the map of ibe United male 

audibility of static or atmospheric disturbances in the four hours, 
radio receiving apparatus are agencies for foreshadow- All of which I sills dov 
tog the approach of storms, meteorologists contend tlwt derstonns do not lnlerfc 
the nssmtlsl factors for forecasting are still lacking marked degree except w 
However, the Bureau of Aeronautics of the United vicinity of the receiving 



i Wesleyan I nlver atutli even when lightning flushes are plainly visible 
A radio telephone to the eye The aadlbillly of a signal required to obllt 
luring u local tliun prate completely the normal static Interference Is less 
ilstunt point where than 200 and loeul stations will be found to produce 

■ was In pnigress. at least 500 times undlblllty with the average two- 

cage to the nearest stage reseller 
v determined by use of a weutliei Under the old scheme of things— and anything over 
a year old Is apt to he termed "old" In such a young 
and progressive Industry ns radio — the equipment used 
for receiving over fairly lung instances wus quite cum- 
bersome The vacuum tubes — those little lumps which 
ure the lieart and the ears and whatnot of the usual 
radio receiving set — have been steadily developed. The 
llrat vacuum liils-s employed In hnmdcHstlng reception 
required n six volt potential and somcwlint over one 
ampere nf current for emh tula? The heavy current 
druln even when using n single tube necereltuted the 
use of a Storage battery ft>r the fllument energy 
Tn due course these first vacuum tubes gave way to 
others which made use of special coated filaments 
Instead of the plnln tungsten wire, and which required 
smiiewluit less than imp-quarter ampere fur each tube. 
One of these tulies operates on a single standard dry 
cell, and therefore trails Itself to use In a portable 
receiving set 

The Intest type nf economical vacuum tula* requires 
somewhere between 8 and 4 volts and n current consump- 
rles tlon of no ampere — or a Irille more than one- twentieth 

iimpere A single tula? of this kind will opernto on 
i rvsimmllng twenty- three cells of flashlight battery, and three tubes of this 
kind van he operated for a long period of time on three 
inclusion that thun- standard dry cell*. 

In reception to any Due to these economics! tubes. It is now possible to 
v In the immediate produce u reedving set which disposes with the former 


Bute* Navy Department In experiments covering a 


fieri da, and resins -t telephony I 



g station Slutlc does not hinder cuml 
tlon verv appreciably Tn this of se 
one great advantage over radio extrt 
telegraphy For Instance, temp 

>• tqs*ocli tan he carried on now 
after a fashion In extremely sra i 
noisy public assemWIee. The sets 
ease In understanding speech “B" 
under such rirrmnstances Is Tt 


Under cumbersome storage buttery and which, through the use 
i this of several tubes for amplification of signals, Is of such 
radio extreme sensitiveness us to operate on any kind of a 
tan re, temporary antenna, or even a small limp. There are 
sd on now being produced several types of portable sets which 
emely are considerably smaller than a small suitcase These 
u The sets arc self-contained, with the filament and so-called 
ipeech “B" or plHte Isitlery neutly mounted In the case 
ccs Is The portable sets with their dry cells have taken 


due to our life-long expert* radio quite outside the home olrrle when oecnslim de- 
race Then, too, there Is monds. This rammer the radio enthusiast has no excuse 

what limy be termed "assist- for not taking his radio set with him on his vacation 

once of context" By this trip, especially In view of the redoubled efforts of 

Is meant tlw ability of the broadcasters to provide loiter entertainment features, 

average listener to fill In lost more sporting events, belter news service, and so on. 

words which make sense to The now wove length schedule, now In force, has also 

the rati re sen trace contributed materially to the betterment of broadcasting. 


average listener to fill In lost more sporting events, belter news service, and so on. 
words which make sense to The new wave length schedule, now In force, has also 
the rati re sen trace contributed materially to the betterment of bros deflating. 

Since static and signal are . _ _ „ 

amplified alike, It would A German Motorists “8. 0. 8. 

seem advisable to suggest rrvHH slump In German currency necessitates the pay 
less frequent use of the loud- 1 ment of many thousands of marks for motor cars 
speaker In favor of head One would be purchaser, however, bus hopes of getting 
telephones, as already rag* over this financial difficulty by the assistance of the 

jested, when Intense static British Automobile Association, which has received the 

exists. Vacuum tube smpll- following naive appeal* 

flcatlon, especially audio, “I beg you pardon, Sir, If X come to you with a beg. 
should be reduced to a mini I am very Interest to the Motor sport, and that I have 
mum consistent with signal not enough money to buy one motorcar I would you 

strength beg to send me some t If you will not I beg you to 

Seldom, If ever, Is s pro- ask your colleges that the give me some £. I hare one 

gram from a local station good motorcar to buy I was thankful to you If you 

seriously interrupted by d eepat e c h some t as early as It goes." 
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Another Forward Step in Electrification 

How the Virginian Railway will Replace Steam with Electricity for Hauling Heavy Trains 


[111* N tlH* late limn H Roger* deride 1 
all rth befori tilH iliaili t> uw bln two 
I rl\ «te ft num t I nil I i railnail 1 1 Ibe 

lilghtsl HtanUnrd ml Immense m| nolty 
tlir ugh Du cul fit I la of Weet Virginia 
many peipli III iif.hr that hta Judgment 
1 slip ft rm if advi* rs sought h si \e 
the results f his f ll\ und 


a lull mi 


tilth tha nse of etearn 


if the railway oan be In re ised In some manner a 
iH Unite limit has been set t the output of this lin 
portant district 

nir tumble lies at thi gr tee over the AlletOimv 


rasful nut eitniH sh wid that Mr 
It gers In teller t liu I lacked n thing < f Its 
kemniss Within a eery tew >enr* ufter 
opr rations were started in 1000 thi V ll 
gtnlan Railway began to mulct ui aier and 
It soon began to make roeoid* for earn 
lags that are the env) of aluumt even 
railroad In America For examile th< 
ratio of Its i iiemtlng expenses to gr ss 
earnings In 19J2 was 0144 whereas this 
same ratio for two other roads tunning 
through the same district wire respet 
tlyaly TO 27 and 702 
There are three chief ream ns foi the 
anceeas of this rtad In the flint place 


from the Pt cslumtas-Nt w Rlur n il Helds 
through which It runs Kectndlt It was 
constructed so as t keej open ting ex 
pens* at minimum with the 1 west grade* Thu elseu 

and the anmltest numlar if runes that P " 1 " # « r 

the character of thi c nntn pemdts 
Finally It operate* Us tr Ins In acct rdanre with n 
system known as mass tmnspt rtsttoo which Is un 
doubtedlj the most eci nmi lull method under tin exist 
tog conditions. 

By mass transportation Is meant the handling of the 
I raffle by the largest pissilih trains Instead of a much 
greateV number of smalt trains In accordance with 
this policy the Virginian operates the heat list trains 
■ f any railroad hi the world hauls them with the most 
powerful steam loe< notice* I tamable and has had 
special 120-ton c«*l tar* an I douMe-dut) sir I rakes 
ult Its special service 



using a total of JO (MO bohnpowt 
tire* per train (which la by bo means toe present ans 
mum poesltilc limit), trains o f 8000 tons am be tnMi 
up the grades nt 14 miles per hour This prsctkbUy 
doubles the preecnt capacity of tbeae tracks and *t01 
provides s considerable margin for future 
expansion. In addlthm, si nc« electric lece- 
motlvee require much bee core than ateam 
locomotives, ate available for a for greater 
proportion of each 24 hours, end 0 



R L McUdten railway engtaaer of the 
company that la supplytnc the eleetri 
Is the altamattnresrrsnt 

that used with such moms 
1 * Western, New Tork Mew 
Haven A Hartford the Pennsylvania Bid) 
road at Philadelphia, the Grand Trunk, 
the Boston ft Maine Railroad and foe 
Brie Railroad foe Spekane aad Inland 
Railway and the Chicago take Shore end 
South Bend Railroad 

I have foe foflowtog 


hut for crowing three mnuntulns 8000-tun trains must 
be cut down to MOO tans and even when eai li of these 
smaller trains is handled by three coral* und articulated 
Mallet 1 x-oawtlye* speed* exceeding seven miles as 
hr ur cannot he secured. 

Two thing* ran In done t reined) this situation 
Mi re track* can Iw hunt or greater power can be ap- 
plied tier tram so as to move the trains np foe trades 
at higher speeds The first normative Involves eon- 
alderuIHe expense ryhlle the aoeond Is Impracticable 
with steam prratkm for the simple reason that the 
0000 hr rsepi wer now being applied to each train repre- 
sents about the maximum pi wer that can be obtained 



Horsep o w er conUneous, at U HJ*.B IfoTOBLP 
Diameter of drivers A tnchee 

lasngth over Cowpier knuckles 140 fori dig 

Tbs locomotive *<11 ifosdve currant from 14 V 
euR trolley wire through pantograph eoOeetoroj 
current *ni he ring'd *ra* If tforifo***** *« 
hwgnnfow fobs to e Vw wrikffll Ad ffovirid h 

(OMritaaedLyiriva^I 
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Tight Mdk fct Caaanmt Skis That Take th* them. However aw <toh«a 
/-madBff rthbg m»qy awsopid by » nay Jerror Jtwiirwceto «* mm« , 

Sissa^^^aXT asra jMrjaas 
a^»A»sKa SsSE-SES 
«&^«gSSMSMA dL‘£T^« 

damped to b* aw crimbtog aMsigth, and where this suffering wtth dto- 

K Sit strkir eMW* the slabs dm/ be covered with 5SST It^wS fro* at* 

* oameat ffstoh varying » tbktae- from 1/38 inch to * STwhJrot that 

nwtbod U employed la making foe JhM ^^‘‘i^dSajU 
Stake. k ewtert al reesmbltag paraffin wax It ml tod bare for now time been 
wJfe the CtmTOt nt fiSBd, utd after t he correc t trying to find a eager that 
amount of Wgtar it added the mixture le tborpugtay people wittering from ft 
nrf*ed and rowed tato a eteel fcra *bw the reto „„ eat At th« present 
forcing ttirt netting to already placed When the m- time, diabetic patients are 
went has apt to the required detree of barvtaeaa, the Ktrao#t altogether debarred 
dalle are removed from steel forme and placed on steel from using ordinary sugar 
cars to be transported and plated In a steam tank statistics state that there Laying the cement slab 
where the slabs are exposed to the action of exhaust are 1000 000 people auffer- 
steom. Here the slate a re heated rapidly so that the tug from this ailment to this 

waxllk* material melts and run* Into tanka below country so the discovery of s formula for rooking this 
One-half to foree-fowfos of this substance Is extracted sugar from dahlias la of great ltnpoitance to the na 
in this roatoUr. In order to remove the balance of the tlonal health 

ttfixHks material, wsperheetad steam Is admitted to the The new suitor Is nee and one-hulf times ns sweet 
tank until a temperature of approximately 800 degree* as cane or beet sugur and will lutrdl) be s rival to the 
lahienhelt 1* obtained. In order that all trace* of the other sugars aa It will be mi re along the medicinal 
chemical may be removed It to necessary to carry on line In this connection it »m> lie mentioned that 
this steaming action for 24 boon After a tow hours sugar was regarded as a luedlcini or a luxury to 
of cooling the slabs are removed to a 
steam coring room where they are kept 
wet and hot tor two or three days until 
they bate the hecasaary strength for 
bunding purposes. Contrary to what 
might be expected they do attain ample 
rigidity for til requirements. 

By the melting of the waxllke material 
a vary porous and light slab la formed 
bat It still possesses the Important merit 
of great strength When the Slabs are 
used to build tog operations to connection 
with etnoeo structures, the siding slabs 
art nalUd to wooden studs having the 
rough Com out This rough face thro 
serves aa a baas for the stucco Nalls 
may he drivan through the slabs easily 
without any danger of breakage Owing 
to the pecattar air cell structure of the 
slabs It to claimed they make good beat 
and sound Insulators. They will also 
prove asefol in plaeaa where s material 

u-ai — w ■*«.». .mo*-. 

TWkW» gBoar Europe up until tlie time that tin (rod coffee began to 

rpHH cultivation of UdtaTEg developed so man, urod «d net a necessity a. It 1. now 

- "^Swformula for making the dahlia sugar waa worked 
•snTfotLJta Issrnfhst dshHas an to be grown on a oat In the laboratories of the University of Southern 
romerrtairorteTorthe iraser tT be obtained from California, and the heed of this department Dr Laird 
thetr to Hhe Thay will also bs surprised to learn that Stabler, states that It to now complete 
n«h naSm bafts eu he raleedto the acre to Call It to said that diabetic patient, have a great craving 
foraU than sugar beets. Nor does It cost more to raise tor sweets so It to a matter foi r» Jolting that they 




it slabs kavs beast told U farm a rosf, thay era e 


II tlw time that t»a nnd coffro began ti 





Stabler, states that It to now complete 
It Is said that diabetic patient, have a great craving 
tor sweets so It to a matter foi rejoicing that they 

will not have to be wholly 

deprivtd of them sa hereto- 
fore The American people 
consume more sugar than 
any nation to the world the 
consumptl m per capita to 
the last year bring nearly a 
hundrtd pounds This Is an 
lav revise over the previous 
yeor Saccharine was ft* 
only sweet allowed those 
suffering from diabetes, and 
there has bean some eon 
troveray to the medical field 
as to whether this wns not 
harmful tn the digestion It 
has no food properties while 
sugar bns as It furnishes 
beat and ensrgy for the 
body 

Perhaps when the dahlia 
■field, get tn growing, the, 
will be allowed to flower 
though this U hardly Ukriy 
as it will probably appear 
that it would detract from 
rtc to UMg* ft the amount of sugar stand 

5 *■*■*•■ » _ m tha dahlia roots * 


n atari glrdsra to form a roof which to lntxpwm tva 


The Sensitivity of the Ear 

U P to the present time there has been no satlsfoctory 
technique for loudness comparison* of different 
tones At the meeting of the National Academy of 


the relative sensitivity of the eur at different tones. 
The retiOei j,ave a description of an alternation pho- 
n meter which makes It an usy matter to 
adjust to equal loudness w > tones of dtf 
fcrvnt pitches With tills instrument a de» 
tennlnstlan has been made of the relative 
Mnslllvltv of normal ears of both men and 
women over the pitch range from bass O 
to Li nt sound intensities midway betwem 
the faintest audible and (lie painfully loud, 
ft Is found that the sound energy neces- 
sary to produce a given loudness Is smaller 
the higher the pitch at least within (he 
tangi examined Differ, nt oars agree 

more eluaelv at these Intensities than at 
the least uudlble and no difference la de- 
tertlbh between men and women Inter- 
pi station of the results shows them to be 
In harmony with Pechneris law accord- 
ing to which the difference between the 
sensations due to two lights of the same 
color or two tones of the same pitch la 
proportional to the ratio of intensities of 
the lights or sounds causing the gauu- 
tloos This simple law holds only at mod 
tad wtth g ante Intensities Phonometrle compari- 
sons by a small number of ol (server* were 
made at Intensities from very faint to 
very fond It appears that any one ear varies from 
day to day, but these variation* are most noticeable 
at the e xt re m es of baldness The results taken all 
together strongly suggest that on the average the 
relative sensitivity of the esr to different muslial 
notes to practically the same whether the rounds are 
loud or faint 

Farther Tecta of Stellar Radiometers and 
MtMUWhmento of Planetary Radiation 


of matter for the purpose of improving the Instru- 
ments and methods used to measuring thermal radto 
tton This has led to production of Instruments at 
sufficient sensitivity to measure the beat of stars and 
planets The results obtained have opened to astroe- 
ooiere a new Arid of Investigation on the variability of 
stars, etc 

In Scientific Paper No 460 obtainable from the 
Superintendent of Documents Government Printing 
Office, Washington DO at 10 cents a copy, Improve- 
ments are described In the thermocouples used for 
measuring the beat from celestial objects and pre- 
liminary measurement* are glvmi of the beat emitted 
by tbe planet* eg Mara, Jupiter Venus, Saturn etc, 
a* the merit of beattog by solar radiation 

It to shown that the atmosphere of Mars Is only 
dense enough to Intercept a portion of the sun a rays 
so that tha surftoa of the planet become# appreciably 
heated and those causations may be measured On 
tbe other hand Jupiter to go for away that Its atmos- 
phere to heated bat vary little by tbo sun Thl, atmos- 
phere to ao thick and dense that apparently the spas 
beat cannot penetrate to the surface of the planet, and 
even If the planet Itaelf gives out heat theaa ray# are 
aft trapped by tbe atmosphere 
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When Light 

Recording and Reproducing Sounds by 




|£==1Y ATTENTION wan focused a 
BTVJl the fold of talking moving pi 
■In ■ hires w holly by photngraiihli r 
111 ■ cording In 1018 Perhaps the oa 
UU « nrldeiutlon which more tha 

— J any i ther pr< mptod me to ent< 

thla Held nai my desire personally to deveki 
a new and mcetol application of the audio 
amplifier — one which I could expect to devela 
largely by my own efforts as distinguish* 
from its application to long distance telephony 
where obviously the intensive efforts of lain 
corps of < nglneers bucked bv a gigantic bus 
ness organisation, were Indispensable 
Am ther motive was my desire to see f pin 
nogruphU device which would be free of man 
of the Inherent short comings of the disc 
machine notably the short length oi ree- 
t rd the ncccnltv tor frequent cliamJnxs 
of needles and the belief tliut by means 
cf u pern 11 of light Instead of a steel 
needle It might lie (toiwllik completely to 
escape from the surface scratch which has 
always been inseparable from the exist 
lng types nf phonograph 
Early In the spring of 1919 1 filed 
patent applications on the methods which 
I believed would accomplish the alove 
lald-down conditions and began actual re 
search on the various means which might Dr. Lee DeFsrest, the well- 
be successfully employed At that time 
I figured that the work Involved should 

require at most two years— a period one-half as long phonic current 

as that which has actually been demanded The work current 

has been almost uninterrupted and of the most exacting This tetapba 


I 


ionic current pulses, and varies In strength with tha 
This telephonic current originates In the flrat place 


have been photographed only to be thrown away 
The Phanofllm as Us name liiiplleo, la the con 
tine on the same film of picture with voice or I 
photographically recorded 

Standard cinematograph film — 

Is used The sound record 
occupies a very narrow strip 
of the film about three 
thirty seemds Inch wide on 
the margin and does not 
materially reduce the width 
of the picture 
An especially designed 
gas-filled lamp called the 
Photic* light. Is Inserted In 
the moving picture camera 
a short distance away from 
the usual objective lens The 
light from thla Photic* tube 
panes through an extremely 
narrow sUt and falls dlrertlv 
upon one margin of the film 
margin la screened 
fro»q the picture Itself so 
that only the light from the 
Photic* falls upon It The 
film la drlvtn continuously 
with an even speed in front 
of thla narrow slit but with 
the usual Intermittent step- 
by step moth* In front of 
the picture aperture. 

Now the light In the Pho- 
tic* tube Is generated by the 
electric c urreot which Is pass- 
ing through the gas enclosed 
therein The Intensity of the 
light depends on the Intea 
ertty of the electric current 
Therefore If a powerful tele- 
phonic current Is passed 
through the Photic* the 
light emitted varies exactly 
In accordance with the 
atrangtlg ^*fe> the telephonic 
current aVSSy Instant This 
light therefore, fluctuates m 
brightness hundreds of thou- 
sands of times a second in Phsasflhs actual 
perfect rhythm with^fhe tala- aannd reeerd at 


be thrown away the same general purpose This transmitter picks up 

uplles. Is the comblna- the sound waves st distances of five to fifteen feet from 

» with voice or muidc the source of sound, transforming these sound warns 

Into very weak telephonic currents. The audit* smpll- 

Her Is then need to amplify these weak currents 100000 

times to bring them up to sufficient strength to Influence 
the Photic* lamp In the camera Without the audit* 
amplifier the entire arrangement would be utterly tm 
practical because of the weakness of the voice currents 
Thus we have three transformations— first, sound 
waves Into eisctrle telephonic currents then the ampll 
flcntlon of these currents into light waves, and the regie- 
terlng of these light waves through the narrow slit upon 
the photographic film 

The negative film carrying picture and sound record 
Is now developed In the 

usual manner but using a 

special developer to bring 
out the details of the sound 
record Positive prints are 
made through a special 
printer to give the neces- 
sary light values fof pic- 
tures and sound record. 

This positive print Is then 
run through tbs moffeg 
picture projector n u vcti l n s. 

This Is a standard projec- 
tor machine and. as la 
found In any moving pic- 
ture theater A retail at- 
tachment Is added to thla 
projector which In no wise 
Interferes with Its ordinary 

eludes s smaU + htoandee- *•*■« «*«*•* ' 

emt lamp and a highly mo* 

stave photo electric cell, the latter bring the In ve n t i on 
of T W Care Between the lamp and the photo e l ectric 
cell peases the film si It travels through the teejeetdr 

machine TVs* Mdtf Ms Hits tnCandtSCSM lMB IS CM- 

centra ted upon a tiny itit similar tp that above de- 
scribed in the motion plctare camera. TWe light there- 
fore p agree through the eousd record which has been 
photographed on the film, end on Into the ch ambe r 
containing the photo-electric cell The pareaga of t tag 
sound record aeroae thla narrow silt, the ref ore, eootiroie 
the Intreslty of the tight falling apt* the eenritlve saB. 


Speaks 

Means of Light Intensities 


amount of light falling upon the cell There- 
fore, as tha film travels acmes the silt end 
the light failing upon the cell made to fluc- 
tuate hundreds or tboosenda of times per 
second the electrical resistance pf the evil 
la varied In strict accordance therewith. 

Connected to this pboto-elMnte ceU It a 
small battery tor supplying current, which 
ennent Is therefore controlled by the light 
falling upon, the cell and thereby made sx 
aetly to reproduce the original telephonic 
current from the transmitter when the 
sc und picture was first recorded This 
new telephonic current, however. Is ex 
tremely week, and must be ampUfled, 
again through a senes of especially da 
signed audloo amplifiers, until It It In 
creased In power hundreds of thousands 
of times Thla powerful telephonic cur- 
rent then Is passed through especially de- 
signed loud reproducers which are located 
behind or alongside- of the moving picture 
straen upon which the picture Itself la 
being thrown from the projector in this 
way the reproduced sound appears to come 
from the- voice of the st«aker or the 
musical instrument whom picture Is be- 
ing thrown upon the screen 
By the phanofllm process the problem 
t hit latest of synchronism Is obviously completely 
solved The photograph of the sound and 
of the object are always together cm the 
same film and always at the seme relative positions 
thereon If the film breaks It Is only nereasary to 
Insert a new piece equivalent In length to the part cut 
away, so that the synchronism It never Impaired 
Tbrouglmut my work 1 have had In mind the making 
of the process thoroughly practical and commercial 
Only standard film la used and the reproducing attach 
meat Is designed for attaching to any standard projector 

Spherical Aberration In Thin Lmwm 
rpHB Images formed by looses are Impsrfect and It 
1 la the tare of the leu designer to compote leu 
systems ht which the faults In the Image shall interfere 
as little as possible with the uses for which the lens 
Is designed The requirements tor a telescope objec- 
tive are different from those for a microscope objective 
while those for a camera lens are still different and 
vary according to the particular type of work which It 
is desired to carry out with the leu Leu designing 
Is really an engineering proposition In which known 
scientific facts are applied 
to the solution of a definite 
problem In const ruction 
Scientific Paper No CKtl 
of the Bureau of Standards 
on the Spherical Aberra 
tlon of Thin lenses, tor 
•ale hy the Superintendent 
of Documents Government 

Printing once. Washing- 
ton, D C, at 10 cents a 
copy, is a contribution to 
the meagsr store of an 
glneertng data on the sob-* 
Jart M tenses. It p r ese nt s 
tbe data with refe re nce to 
qpbwteat abaetatfan tor a 
wide rang* of shapes at 
, .. . - . .. bun* tor tare JaOtM *r 

weto the pheneun riri* refraeriem as at* t%My to 
nvereMtaua r be tost In optical dscSgnlng. 

Than* data hare here eal- 



Dwtroctleu 6u afore W this pahftfetfcgi tog relog- 
tettag without the curve* tor a til man* 

lens made from any sort of optkal rita*. Thtrecnl- 
cauttoae are carried through tor ***** tm* * 
optical Hash sad the mfetta aw n p r i frn i U tori* 

nlstoteg tha wader wfth *a*i« mu a t the wn/ * 
which triua way b» wSC* hr flwtoii mSSL 
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Insect-Eating Insects 

Some Glimpses of the Eternal Struggle for Survival 


By Dr. E. Bad* 


1 IFK, which in ii continual battle for eslet- 
once, Ii fought without regard to rule*. 
The weed*, wIhhw seeds are carried by the 
lltfill wind* to the flower bed*, light 
against the cultivated flower*. They 
•druggie toward the light, and attempt to 
suppress the deal ruble flowering plant*. Everywhere In 
this atrlfe of life, the ego, the personal “1 ” And* ex- 
pression. Tlie stronger often folia the victim of the 
weaker through thousand* of artifice* and Ingenious 
device*, since mother nature 1* by no mean* emharrasaed 
in finding new rneana and waja to arrive at It* desired 
goal In (hi* raqiect *lie la the most prolific inventor, 
she trie* way* which appear harmless enough, but the 
end la alwa>* the eaine, perpetuation of the tqiecle*. 
The obese caterpillar wiikh aedately eat* one leaf 
after tha other, con hardly be distinguished from the 
surrounding green of the foliage Suddenly It U frigtit- 
enod from It* meal by the appearance of a thread- 
waUted wasp The latter flic* ahout It a few time*, 
tmtll It finally alight* near by The caterpillar senses 
danger, and lift* the anterior part of It* body to a posi- 
tion of defense Nervously the wnap run* about tha 
leaf, the feeder* vibrate, tlie slender abdomen 1* Jerked 
up and down Suddenly It lift* Itself, hurl* Itself upon 
the caterpillar, and grasps It tightly by tlie neck with 
its atrong mandibles. The poison sting I* flrat placed 
under tlie neck of the defenseless larva, and a second 
sting Is placed near the middle of It* body, and the 
caterpillar and the wasp fall to the ground. The cater- 
pillar la not killed by these sting*, hut It 1* paralysed 
so that It cannot move alwut freely of It* own accord. 

The puruljaed prey (a then carried by the wa*p to 
Mine previously dug cave or cavity, and an egg Is then 
deposited on It Wlien the larva hatches from the egg. 
It enters Its Involuntary host at once Here the fatty 
parts of the caterpillar arc eaten, and when tha larva 
la fully grown and Is about to pupate, the vital < 
are eaten, and the caterpillar die*. 

Other solitary wasp* build nest* of clay for their 
young. These are usually ftmnd under eaves of bouse*. 
Often more thun one cell 1* Joined together, and each 
one I* Oiled with a paralysed spider, fly, etc., which are 
eaten alive by the larva. Through the paralysis, the 
wasp provide* It* lame with a constant supply of fresh 


ut until they are ready to pupate. 

The Iclueuuwo flies (wospal lay their eggs directly 
Into the body of their prey, and often the egg* of other 
Insects are provided with eggs of thasa wasps. Nearly 
every specie* of butterfly larvm Is preyed upon by 
certain special species of Ichneumon flies. The larger 
specie* lay only on# egg, of the smaller and smallest 
species, many hundreds of eggs are often depend ted in 
one raterplllar 

Specie* of all Insect orders fall victim* to the rapacity 
of the Ichneumon f 1 *' " *— * * -* — 



the uat of “shank’s nan” 


They deposit an tgg in the plant louse, and after a 
short while Its abdomen will have become glasatly dis- 
tended, and It now forms nothing more than a cavity 
for the wasp which will soon emerge. 

Tha ground beetles, also, are mighty banters, and they 
are of considerable actnomlc Importance as destr o y ed 


of darkneaa v nd r wlMn teak falls they begin tt 
hunt Home raa<ah9ut alt day long; white otbs 
half hidden on tha groosd between the fell 
waiting for their Ktty< 

Tit* Woy lndy-bsetles (Cocrlnelto) a*4,Jfl 


e almost entirety upon plant lice and seal* n 


flies (Asm die) with the families Deny HU, Uptogaattr. 
Era*, and Anitas. The species of DosyUto resemble the 
harmless bumble-bees, and this helps tea to acme dote 
to their unsuspecting prey. On the other tend, it mag 
also protect them from other Insect-eating animals, 


i upon other Insects, grasping 
wing with their front legs, and earn' 
convenient spot where they can suck 
In pence. The beaks of many of tha 
■o strong that they can easily penetrate the sain os 
man, but they do not attack warm-blooded animal*. 
Their prey consists of ail kinds of insseta; evsn tha 
larva of butterflies are sometime*, though eetdom, UtoU. 

True dragon* of the air are the various species «t 
darning-needle*. Like birds, tb*y suddenly halt In mht 
air, hover quietly to the same place, turn quickly ahout, 
suddenly shoot vertically In tha air, and dart kwjqr as 
if hurled from a gun, so rapid 1* their motion. In 
this, their restless flight, all animals which thay cam 
conquer, are caught from oat of the dancing mos- 
quito swarms over poods and streams, many an in- 
dividual Is suddenly carried away and aatan. Tha 
bee Alee (true Alee) abd their alUai, which vtrit the 
flowers, fall their prey Tbs fluttering butterfly Is 
crunched by the cruel mandibtee, and tha choosy, 
heavily armored, beetle to not ssfr from attack. . 


atfrt and held by the feet. Tbto* 
i while the darning-needle 1* gits 


o exeapOoa of the restillg pnpa risteTSi 
ivswi. wsw a hhuah can a n te d I to nc tltiMt tatsfl" 
of ptoar watertal in tbetr start moteoat whiten 
be sataned up fat ftor tetter eattogTttdW cat* 
The profits* uteri H*» to c*nttn«Hy *~ — 

In order to mate W* pooetbl* tor a n 
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Immunizing Cabbage by Natural Selection 

Bow Nature’s Standard Biological Process Is Adopted and Speeded Up by Man 

« > ' By Robert G. SkerreU 


IB 


*v*r considered tte cabbage u 
’toim* Si tte American dietary! Hav* 
“j**r Id** tew prim* • part it plays 


P wtR git* yoa some ltea of wtet tte rum 
offW* cwpwouid Mean to American agriculture. 

MM* tte* twenty tears wo tte cabbage “patch#*" 
of Wlsooo#ta won widaiy ravaged by a disease known 
to agrieuIWHsto a» “cabbaga yellows." and tte hwa 
nWad fro m BO to BO par cant la flelda conalartng of 
MiMrfo# aoda normally peculiarly anltod to cabbage 
caltor*. Tte (armora and tte Btata authorities nat- 
urally t«caa* nun* conearoed, and step# war* taken 
ondat tte ta*dw»hlp of Dr L. B. Jones of tte Uni- 
vuMfr 9* Witestet* to datarmtne the generis of tte 
fMtady wd to «Od ways to eradicate It or to neutralise 
Ita hurtful tetjvltte*. Wtet lias alncv followed la a 
Dm example at aeteMtte reaearch applied to a rela- 
tively towUr prtttsm. 

Whan a eabteoa la atected with tte yellow* in Ita 
mow airrm'Tt form, the vegstablv loan rigor, be- 
cornea stahted, Ita folia** aaanmes a yellow, wilted 
look, and frequently diet km* before reaching the 
beading atwfc The promoting cause of tte dtaeaae la 
a aoil fuagu* known to tte technlclst as Fusarlum 

» Infected la termed “cabbage 

• tte tongue tea been Introduced Into tbe 
sou, it parrist* Indefinitely , and we are told that ordl- been purnued in aereiop- 
nary crop rotation* are of little avail in controlling tte Ing cabbage* of otter 
disease or to rooting It oot. Other vegetables may be types so that they would 
planted tor a number of years and grow abundantly, be capabls of withstand- 
and yet wtwn cabbages are tried again tbe baneful big or restating tte yel- 
fragu* does its destructive work unchecked. low* arm when grown on 

1* Ml<k tte plant pathologist* at tte university's tick soil Dr Jones end 
agricultural experiment station began investigation* his junior annotates have 
having tor thair goal tte evolution of control measure*, lately reported that 
TMwUehkM dim* methods of treating seed, seed- “These resistant strains 
Unas, and eolt, and embraced likewise the testing of have proved resistant so 
» rad tovtUlaars, but without any mconrag- far as tested to otter 


emphasised further tte pood work of Dr. Jones and 
hi* collaborators. That 1* to any. there was an avers 
of only 8 per cent of yeBowa among tte ruristant 
Wisconsin Hollanders whereas about 80 per cent of tte 
MnroerctaJ at ruble suffered seriously 
A warm soil en count gas tte virulence of FuMrinm. 
Tte summer of 1018 was a hot and dry one, and dur- 
ing that period the relative Immunity of tte Wisconsin 
Hollander cabbage was put to a very severe test Then, 
even tte most resistant of this strain showed some in- 
dication* of Infection, In abort, an average of 70 per 
cent of nil of the Wisconsin Hollander* was affected; 
bat as a rule Ibe plants were just moderately diseased, 
and 80 per cent of tte crop lived through tte season. 
The non rental ant “controls" or commercial Hollanders 
were, without exception, attacked by the yellows, and 
only one per cent were still alive at harvest time. 
Today, a strain of tte Wisconsin Hollander has been 
brought into being which haa not only tte power of 
resisting Fusarlum to a marked degree hut It possesses 
certain desired physical 
characteristics, and 
reaches maturity earlier 
than tte original stock. 

This strain has descended 


niption of t 
Us to perpetuating dleeaee- restating varle- 
tlst or atnttee originating right on tte 
totocted Soil Tbit waa suggested by tte 
fact that even in tte “sickest" field*, when 


nature, profiting by salf-dsvelopsd lm 
m unity, tbe experts carefully selected tte 
. ■ ■ “ • surviving heads, 



• Of this p roce dur e waa 
tbe production of Fnaartem-rerietant cab- 
bagss. But tte task waa by no mean* 



F OR 1920. Mine 104.650 
acru m tha United Slater wart 
planted m cabbage, and 940.- 
525 tom of the vegetable were har- 
vatied. At average price* for the 
peer, the value of thu crop Mu 
$75,000,000 The importance of 
the cabbage-growing indmtrf it 
made clearer when it a remembered 
that there are tectum m which thit 
comhtuiet the principal cath crop: and there art auociated m- 
duttrm that itand or fall contmfsni upon a good cabbage 
harvett Such u altogether the cate in ex tenure region of 
fVitcomtn. and U u upon a duration that arete there, and the 
methodt employed for dealing with it, that Mr SkerreU writer 
here, — The Editor. 



tte agricultural experiment station of the X 
of Wisconsin tea, therefore, a wide field of application. 
Tte specific varieties developed In Wlaootufn would 
presumably not be best suited for growth elsewhere ; but 
the Wisconsin method can be applied to otter places tor 
tte development of varieties suited to local condition*. 

Hie Loudest Voiced Bird 

W HAT la said to to tte loudest voiced bird to tte 
world Is the bell bird, which Is found to both 
South America ami Africa. Tte naturalist, Watrrtou, 
says of this bird, which Is also called tte Cuinpanero, 
“Ita maig la loud and clear like tte note of a tell and 
la audible at a distance of five kilometer* No song or 
sound of any other feathered forest dweller n 
much wander as tte ‘tolling’ of tte C 
single stroke of the bell la heard and tl 

each otter at Intervals of about a min 

The bell bird la pure white to color and about the 
sis* of an ordinary pigeon. Its head Is adorned (or 
dlsflgun “ 
horny e 
lifted for a C 
seven centimeters, while tte 
bird Is singing It Is this 


States. Our experience gives i 

through further selection resistant strains suited to ray 

could to seenred. It Is our belief, 

" e Industry can be permanently 
of the country, Insofar as tte 
or yellowg dtoeaae is ‘ 


with tte trouWeaome 
fungus. In otter .word*, tte seed for healthy and 
immune plants ebaold to drawn every now and then 
town vtgprraa-eaHPrtnb raised to field* Infested with 
marts* By thto method, so It seems, It will to 
practicable to metbtato tte standard* so patiently 
reacted after merethkn a decade of investigation ; and 
" co any dealiud 


thMM* ***** nfmtaur 



, V New Jersey, ti 
d tte ysllow* have tl 
Q cf these regtooa. The work ef 


which Is connected with the 
roof of tte mouth which pro- 
vides tte resonance which 
enables the bird to produce 
Its singular lietUlke not*. 
Every one who beers Its re- 
markable tone for tte first 
lime la convinced that It 


campanile. It Is a curious 
fact that the bird utters Its 
«mg only when otter voices 
ure silent 

ISESft^ 


for the Advancement of 
Science, Dr Marion New 
htgln discussed the subject 
of Human Orography First 
Principles and Some Appli- 
cations. Geographers are 
agreed. Dr NewMgln said, 
that there Is a definite hu- 
ll Uttle attention has been given to 
cm as to the precise way In which man’s re- 
cnvlrun mental conditions differs from that of 
Since man once ran Into a number of sped** 
—or even of genera— it Is obvious that there wee once 
a time when there was no distinctively human response, 
when adaptation led to specific differentiation, just as 
It do«* among animals. Bnt since all Hr tog men now 
belong to one specie*, It le clear that thl* time tee 
passed. Its passing appears to be associated with tte 
fact that growing Intelligence meant that the barriers 
of distribution which limit tte movements of animal* 
ceased to function 

Obviously, this to Its turn might have meant that 
human evolution had stopped, that man bad ceased to 
be adapted to any particular habitat because fitted for 
eU, were It not that tte factor* of fixation and Isola- 
tion, so Important In tte case of tte lower organisms, 
begu to act to a new way With tte growth of culti- 
vation, communities became fixed to particular areas, 
and if tbe isolation was sufficient to ensure the neces- 
sary continuity and protection during tte early stages, 
a communal as distinct from any Individual adaptation 
appeared, Tte second part of Dr Newbfgto’s address 
dealt with application* of these general principle* to 
tbe chief fod of clvllliatliin In Europe rad tte adjacent 
es which promoted tte origin, 
modification of tte successive 
culture* of the great river valleys, of the Mediterranean 
seaboard, and of tte forest belt of Western Europe wen 
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Diamonds from Guiana 

How the Precious Sparklers are Recovered from the Gravel 

By Frank Munro 

might see In the both. A negro (giant in ala* and clad gravel la temped into the tipper end of (he trough ted 


only In a loin doth) atixxl knee-deep in tbe creek, and 
with a long-handled shovel Shed a bucket With small 
gravel. Tbe boy wbo bold the bucket carried It to an 
old man, who did the •scientific’ part of the Job , that 
I a, tbe Jigging of the gravel In the round sieve. Dia- 
mond production depen tlx largely upon tbe Jigger If 
be I* careful and knows bis work, there will be no loan. 

“The old man waa astride a pool about three feet 
wide and two feet deep. By a aeries of calculated 
motions he attempted to form n centrifugal force which 
would serve to center the heaviest material In the bot- 
tom of the aleve , and as diamonds are the heaviest of 
the pebbles, they natural!} nre the first to resjiond to 
the movement*. Where diamonds are found there are 
likely to be also tin, carbon and pulslte. mixed with 
quarts. These minerals are heaviest, next to diamonds, 
and ere tlierefore also sent lo the bottom, 

"The sieve, filled with gravel, was placed In the water 
and turned from left to right while In a level position 
Then It was quickly lowered and raised, and shaken 
from side to side. Finally It was swung around while 
tilted. After a few moments the man scooped up tbe 
top gravel and threw it away , tlien he added new gravel 
to that left In the sieve, and repeated the operation 


washed down by tbe p res su re of tbe w»t*e coming 
through from the data above. The larger st ate and 
gravel are kept back and thrown away After patent 
through the '‘long tom,’' the grate of uniform Man 
falls into a rectangular flat aleve that la rtupeteed hr 
four chains from a scaffolding hi such a way that tbs 
pool below Just covers the bottom of the Here. A man 
stands In this water and shakes tbe container This 
gives the finishing touches to the washing. Then (ho 
gravel la brought to worker* who “Jig" It ta large 
square boxes. 

Diamonds are easily Identified In the raw state by 
their peculiar sheen end shape, but If there Is any 
doubt about the stones, the matter can be decided by 
subjecting them to pressure between two knives. Al- 
most anything except a diamond can he crushed. In 
color they vary from white to pink, blue, yellow, green, 
and black. Their shape* range from spherical to flat 
Home ‘‘raw’’ stones from the hUsanml region are so 
perfect In shape and color that It la difficult to believe 
they have nut been cut and poliahed by machinery. 

The supposition 1* that the diamonds which are found 
In tlie creek beds are the alluvial deposits of a primary 
formation, that Is, they come directly to the stream 


ElItB ItOMANCK of the diamond— fssrlnnt- 
I lug not alone to the devotees of luxury and 
I splendor, but also to the serious and prnc- 


over and over for an hour 

“By this time there waa left in the sieve a 
carbon, brown pulslte, and a small center o 


tlcul man of science, and even to works- which the diamonds, if any, were to be found, 
day folk— is having aome 

L —I interesting and illuminating 

chapters added to It by William J La 
Varre, an American mlncrakiglat and ex 
plnrer He has been down near tbe equa 
tor, to British Guliuui — shrouded In It* 

Jangle ha sc, has lighted up that country 
with the sparkle of Its own gems, nnd 
ha* given the ho|ie of wealth, to those, at 
leaat, who will Intelligently work for It, 
and take the dare of mosquitoes, malaria 
and a generally trying climate 
Hven the primitive methods of the un- 
skilled native* are yielding large returns , 
but Mr La Varre feels that with the In- 
troduction of modern ideas and machinery 
a new K1 Dorado will be revealed. The 
promise and potency la In his bringing 
back to New York, some time ago, a 
cluster of diamonds of 1150 carats, re- 
cently be returned with one of 1500 carats , 
also the largest single atone, it Is claimed, 
ever found on this continent, the “Kuru 
pong,” of more than 90 carats Inc! den 
tally, it may be said he ha* gathered 
apectmena of bird* and animals for the Tfc, “Jong Tom* In Mtleo, washing gravel ate sorting m 
Smithsonian Institution tsry to Jigging 



gravels from the breaklng-up and erosion of the rock 
In which tliey were formed. Alternate changes In tem- 
perature (heat hy day, chill by night) wilt sometime* 
accomplish this, the mass having received an Initial 
laipulae or direction All this means easier 


The shape, and tbe 
Kurupung already ret 
denes of lta history 



Smithsonian Institution tnry to Jigging 

'Hie new region of mineral wealth Uea 

along the Moan runt River and it* tributaries, and 1* waa now turned upside down on a piece of lev 

to the Jungle about ltd mile* from Georgetown, the stretched on tbe ground by mean* of pegs, 

capital of British Guiana It has been hut seantily middle of the outermost residue the prospect 

prospected by gangs of natives and half-breed*, who out a small hut perfectly shaped diamond of 

have received the name of “pork knockers," from the curat That atone I have at _ 

fart that their ration const sts largely of pig, and they present as a reminder of the 

literally beat about the bush Clrillaatloo has laid a first Hroe I ever saw a gem 
very gentle hand upon the people up to the present taken from the soil " 

Now, apparently, It la about to awaken them with the Somewhat ta contrast to 
crackle and crash of the steam shovel this, although essentially 

Despite Industrial deficiencies, these pork-knockers primitive, has been tbe pro- 


vlal diamonds, were using them frequently 
for such Itouselmld aide as potato-ecrap- 
ers! Now tlie bort. or chips, find their 
way largely to British manufacturing 
plants, where highly poUahed surface* of 
steel arc required. 

The one thing the native prospector ha* 
loot si glit of I* the fact that diamonds 
come from central source*, and that creeks 
In which they ate found lead to those 
sources. It Is hard to push on when one 
F Meters* ttDd ” that * n>M >le h ™ £ '* ,,h °°c’» fleet , 

^ ^ but If one is to reach the real treasure 

one need* to go ahead. With little capital 
and few provisions, the native* are not able to let tbe 
small stuff go, and so nils* the big. It ta the white 
man’s opportunity Taking tbe beet aktll nnd science 
to the Mass runt region, what may not be looked fort 


have for some year* been shipping small lota of dia- 
monds to Kngland. The men go Into tbe bush in group* 
or alone, scraping the grate from the shallow creek 
beds, or perhaps digging one or two feet Into the banks. 


eedure at the mine known 
aa Le Desire. It 1* located 
In the alluvial deposits In 
an old bed of the Mass run! 


A happy-go-lucky crowd are they, of Dutch and Indian Tbe river had changed Its 
or Negro lineage. They gather at Barries, the on ter- course since depositing a 90- 

meat point of civilisation, and wait for a prospecting foot pile of diamond-bearing 
party that may require extra peddlers. Sometime* they grate, and giant tree* had 

‘'connect" with a supply boat going to the trading port* grown up. These were cut 

In the mining districts. The trip take* several week*, down, and furnished tbe 

and la “worked out" hy the royugeur*. On leaving the beams for tbe shafts. Here 
craft ttey receive a bonus to the shape of a week's sup- the gravel Is washed to “long 
ply ofjfirk, rice, salt flab, etc tnma," and several Jiggers 

The native prospec to r usually begins his work In a are employed, 
shallow creek bed. The Implements enmrirt of an axe, Tbe “toms” are trough* 

shovel, pick, bucket and a sieve to separate tbe dla- placed at the outlet of a 

mend* from the grate. dam In tbe creek In asch 

“A party I once chqnced upon," aays Mr La Varre, ore toaerted three staves of 
“teg Illustrative of the average group and method one dlffereut-rtaed meek, Tbe 
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Dayton's latest landing signal (or th« night-flying 


A Beacon for Aviators 

A MOTOR truck whose engine supplies electric cur- 
rent for lighting a powerful searchlight, In the 
form of a beacon for guiding avlatora when flying ut 
night, wu recently demouatrated at McCisik Field, 
Payton, Ohio. The eauie engine that furnishes motive 
power for the operation of the motorised vehicle also 
la the eource of current for Illuminating the brilliant 
searchlight 

The light radiated hy tills new type of beacon la of 
high Intensity — 800/100,000 eandlepovter — and the re- 
flector for apreadlng the raye of light measure* thirty- 
six Inches In diameter By the illumlnntlon radiated 
from this powerful searchlight, when stationed at a 
landing Held, the aviator when navigating the air after 
nightfall should be enabled to locate the landing Held 
from a distance of Til to 100 mile*. Similar beucims 
are employed on battleships when at sen, but this Is the 
first time that such a searchlight has heen adapted to 
purposes afield. 

When the United States Post Office Deportment Is 
contemplating the Innovation of the carriage of postal 
matter by aircraft at night the necessity of marking 
landing fields by some form of srtlflclal Illumination 
Is apparent The location of powerful beacons at in- 
tervals of 100 mllea along the route over which the malls 
art to be transported Is the most common suggestion 
as a way of solving the problem of night-flying of air- 
planes. Than, too, the navigation of sir-going machines 
after nightfall Is becoming more common for general 
purposes ss aircraft development seeks a foothold in 
America. Some system of marking the landing fields 
by searchlights will have to he devised, If night-flying is 
to become a practice, and the beacon Illustrated 1* a 
long step In the right direction 


agency which rapidly spread over whole states, will 
best be able to envision the oaks, a more numerous 
species, silhouetted against a muss of green, dead. On 
Cape Cod, where the moth has lieeu active, 90 per cent 
of the oaks are dying 

As the pest spreads, It will be the turn of the New 
York State oaks to tHe next, unless something is done, 
for the moth has already established Itself along 75 
miles of the eastern border of that spate stopping 
the moth Is like stopping the spread of a grass Are In 
; wind If begun in 


It must bum Itself out The fire spreads from all sides 
of the circle, but die flre-flghter can work from only 
one place 

Pnrsulng this analogy, It has been proposed to 
establish a barrier sone from Dmg Island Mound to 
Canada, having a width of 25 miles, beyond which the 
Ulpsy Moth shall not be allowed to establish Itself 
Tills really amounts to applying tlie same exterminating 
measures to a narrow strip ns would be otherwise 
necessary to apply to the entire urea Infested. 

Owing to the prohibitive cost of establishing control 
of the moth In the forests, except In a limited licit as a 
protective or defensive strip. It Is nearly Impossible to 
grow many of the most valuable trees to tlmher slse 
In badly Infested areas. Therefore these may produce 
little else than scrub and brush A failure to recognise 
the possibilities of aJtMrrier gone, nnd to provide means 
for combatting the ruinous pest within Its limits may 
expose a lurge tiroportlon of the country to the ravages 
of an extremely Injurious forest Insect Just at a time 
when every effort should be made to conserve and 
Increase our forests and forest products. Within such 
a limited area. It is merely a quitter of concerted 
effort, hy burning, spraying, etc , to suppress the moth 
entirely 

An Effective Berrkr for Automobile* 

S AN FRANCISCO, the «ty of high hills and forrlflo 
grades, has solved the problem of gettlndJtMMsUeys 
across one of the stiff eat of these etnlnencea/ Sfcrta 
Peaks, hy boring a tunnel Is® noth the ridge. tPIh 
tunnel Is Intended only for the trolleys tmt Us entrance 
Is so situated with respect to the automobile road that 
nQiuernus antomoMIlats 

— have. In perfectly good faith 

attempted Its passage— aside 
from those who, In bad faith, 
huve preferred going through 
to going over Unfortunately, 
there Is not clearance for a 
ear and an nutnmobile In the 
tunnel, und the chauffeur 
who meets a trolley half-way 


A Mirror in a Noval Place 

T HU Ingenuity of Man Francisco's tunnel builders 
did not stop with the automobile bar described In 
the preceding column The tunnel Is dark, and It would 
be extremely difficult to replace the trolley wheel on 
the wire. If It should come off In the straight run 
through the tunnel the pomlblllt) of Us coming off is 
slight , but in crossing the connections at the mouth of 
the shaft this possibility Is fairly lurge Mo the little 
mirror Illustrated has been Instslled, and the motorman 
Is expected lo assure himself that the trolley wheel la 
properly seated before he enters the Imre. 

The Talking Traffic Lamp 

A UTOMORILISTH whose driving takes them Into 
the surburban towns of New Jersey have been 
treated (luring tlie past few imsttlm to a new model 
of tmfljc signal wlilcb they have found to give admir- 
able service The ideu behind this new signal la two- 
fold. First, It uses flashing colored lights to attract 
the driver's attention, rather Ilian a flxed light Them 
flashing lights can be seen for n mile or more when the 
configuration of tlie rood permits, und lienee the driver 
has ample warning of the danger spot Heernd, whan 
lie reaches the signal he Is left In no doubt as to what 
be should do, what tlie local police regulations demand 
that ha do, etc At u sufficient distance from the signal 
to obviate Hie necessity of stopping to mHke them out, 
he finds tliut the lump or the post or the base carries 
foil Instructions — words, arrows, or whatever else be 
neceosary Those lamps are being Installed In Increas- 
ing numbers at danger points and t radio centers. In 
the latter Instance, street names and destination signs 
take the place of the arrow and the admonitory letter- 
ing Both hy day nnd by night the motorist can read 
nil this ns he approaches, without stopping 
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Carrier Onrent -Telephof||§ 

Guiding Radio ^Telephony over Existing Telegraph, Tekp^&'o^JS^rl 


SBSSfiF 18 * mutter of common knowledge that 
a • ln 8'® electrical conductor can be made 
to be a pert of two or mure electrical dr- 
culte and function In each drcult almuV- 
ttuiemwljr. It la possible, for example, for 

— — 1 a stogie coodoctor to curry both aiternat 

ln« and direct current, or two or morn alternating cur- 
rente of different frequency characteristics, simultane- 
ously 

These entrants do not exlat independently in the con- 
ductor, however, and at any Instant the current flowtni 
la the ram of all component current*. 

While the current In I lie conductor la tbs reraltant 
of individual currants, It la posdhle to attach to inch 
conductors suitable groups of apparatus, eo that one 
group will respond to the current of one 

characteristic, and the other to that of . 

the other characteristic 

This fact Is somewhat analogous to i 
transmission by radio at different wave- 
lengths. The ether which is the medium 
which conveys radio signals, is carrying a 
very great number of Independent com- 
munications simultaneously, although we 
are able to adjust our radio receivers so 
that we can select signals at me fre- 
qnmey, and, with sufficient frequency sep- 
aration, heor nothing thut Is being trans- 
mitted at other frequencies. 

Bo that, while signals carried by wire 
are transmitted by cmdurtlon rather than 
by radiation, a conductor may be made 
tbe medium whereby a great number of 
signals, having Individual characteristics, 
are carried simultaneously, and each can 
be received by apparatus which Is ad- 
justed to select any of the Incoming 
signals. 

This phenomenon has found growing 
application In communication systems. 

For example, If a group of wire lines be- 
tween two points are being used for tele- 
phone communication to their capacity, 
additional communication can be provided 
between these points either by erecting 
new lines, or by making tbe existing cm 
doctors canty additional load of charac- 
teristics differing sufficiently from those 
of the existing load to permit Its inde- 
psndmt reception. The choice between 
the two methods becomes a question of 
economic selection 

Similarly, If communication Is desired 
between two points already connected by 
Unas used for another purpose, such as for 
example, a transmission line for tbe trans- 
mission of power, It is possible to ntrHse 
these lines for telephone comrmmlcatlm, 
rather than erect an Independent line for 


The method used to raporimpow tele- 
phone communication on a line already In 
uee for the trusnleka of speech by the 
usual methods, or for the transmission of 
power, Uee In generating an alternating 
current of rather high frequency, modu- 
lating It In much the Mine manner as the 


By B. it Cummings 

Radio KagtoHr of General Electric Company 

It can be applied tt existing lines. For example, it Is 
customary for power companies who matatatn long 
transmission Uses, to provide for telephone communica- 
tion between tbetr various stations and sab-ststloes, by 
running win* either above or below tbe power lines. 
Such procedure, while undoubtedly serving its purpose 
to a certain extent, Is subject to failure from t number 
of sources. 

For example, the entire line from one station to the 
other must be maintained Intact for communication to 
be maintained. The fact that tbe line Is exposed to 
damage for a great many miles makes It probable that 
It will be brought dawn by severe wtnd or ball storms, 
putting the telephone service out of commission. The 
fact that It runs tide distance also exposes It to the 


rfi WhmndtitlMt 
oetten, since the titsnattog etu 
mtnet so long es there le e elngW . , 

or *> htog as any opening in the fcmte 
capacity associated with it to tee, ** 
current d rcult in tact. ^ ' 

OMtttp comae te fr pftooy, m 

easeful on e system if the had k mSa jj B fmi 
either tar switches or t* all of the 
system becoming .Manned, unless. gdffBMM; mfin 



able at petete where the steftft is tatsh- 
tknaiiy opraed at totsrtols Hah as at 
switching stations or it drew* brankrae. 

If eomstnnicatlcn is r equired by the two 

such as tbe complete transmission Uhe be- 
ing down for a considerable distance, 
straight radio le rite only sura solution. 
One of the greatest advantages of carrier 
currant telephony, however, Uee to the 
fset that it to not radio equipment and 
the stations ora not radio stations end 
that, therefore, it is not necessary to ob- 
tain on operating Uoeaee from the De- 
partment of Ghmmarae and keep au Oper- 
ator on watch at alt times. 

Carrier current telsptony on power 
lines can boat be justified when the system 
Is erected. If carrier currant Is need, no 
provision need be made for the erettion 
of telephone lines. Since sorb provision 
Is a metier of considerable cost, partic- 
ularly m cose* where provhSon for a tele- 
phone 11ns would mean tbe erection at 
tower* several feet higher than would 
otherwise be required, it la for mote see- 
nomlcal to install t carrier currant soar 
munloatioa system. 

Buccessfnl tests of carrier currant, SS a 
means of communication betwean moving 
street ran end the power station on' the 
Third Avenue Railway of New Torit aty. 
were recently completed. This to the first 
tim# that a moving trolley car has hem 
able to keep In constant conus aniastkm 
with beadqoartars and marks a nrw ad- 
mit in this new adspeo. 

M the secretion of the Third An awe 
Hallway, this new ms of carrier camlet 
was tried. A-tmaanittihcMd Motiving 
rat. stotijM to foot weed Ip any radio 
broadcasting station, was foafotfed In tbe 
Brook Avenue rabwtotfc* In the Bronx 


ling the generator to the Hat At tim ree d ri n g rad, 
apparatus Is used which somewhat resembles a radio 
receiver Thla Is also coupled to the line, and tuned 
to the frequency of the communication currant 
The system of cnmmunlratlon which results, la known 
as "Carrier Current Telephony,” a name derived from 
the foot that the communication Is carried by the high 
frequency source rather thnn directly, as In the cose 
of tim usual telephone line 
Mace radiation is almost directly proportions! to 
'frequency, and dace the frequencies used for carrier 
current work are comparatively low, a line utilised for 
carrier currant communication radiates very Utile «n- 
ergy, end communication Is carried on primarily ky 
conduction. Such transmission, th er efore. I* fun damme 
tally different from tra aa m l ra fo n by radio. 

Carrier currant comnantrattcn baa advantages over 
wire telephony In addition to tbs fusdammtat to that 


hasard of becoming crossed with wtraa A the tam* 
mlarion line to the event that one or totofififllltt 
mould foil ' 1 >, i* 

For carrier currant telephony over trantntmfon ' 
the exposure to such failure to tfgirad st l^'Mfoij toi^ 

the to|nsmtorionU»t*ff^ w»^f l l *^<I^S^M ff v 

such Installations, to that of one or qtors toWs-- 

strung^for sfepgth tif lOOO fost . 

and reeririn* statiSTT* ptarStt 
fora, Is radoced to e negligible totaibWH hMfo <p>; 
pared to the total towtfc of thotora. The radnos4fb v 
ponra of (he carrier s y s tem she W-Ms? 

tram, 

transmtssloa fast TMt Mta to JfifiUtoJncW:, 
Mghtntog end ta m o spM fifo dtotwfomosg. 












Mftkt ** OU Air Better Than New 
By Dr. A. Gmdenwtti 

W HATKVKR the organism produce* by it* normal 
reeptratien and perspiration, carbonic add and 
water vapor, mixed with morbid cerma and the dnat 
ralaed hr a moltltude of operation* and made all the 
more affnoeive by an often uncomfortable rise In tem- 
perature; whatever lnduatrlul proceaaee turn out In 
the way of unhygienic duet and bad odor* , all call for 
a periodical renewal of air Now, what can the "fresh" 
air darfved from inhabltated area*, eapeclully in 
dffwely populated title*, he expected to yield for ven- 
tilation purpose*, filled aa It la with almllur import tire 
In addition to the duat and amell left by paanera-by 
and vtitlenlar trafflel Still, tor want of better, we had 
so thf to be aatlafied with tbla outside air, both In 
open tn« our window* for the aako of vent! lathe and In 

other points of view. 

A tnafilcal practitioner Uvlng In Berlin, Dr Albert 
Wolff, ha* davtaad a remarkable new scheme aubltog 
the air In i dosed room, within a minimum of time, 
to bo perfectly regenerated, eliminating even the moot 
offltnaiy* Odors, any trace of duat and morbid genua, 
d is pos ing of aby surplus carbonic add and water 
vapor, a a wen aa lowering It* temperature to summer 
and raUtag it in win tar— all without any supply of 
ootiride air. The pr o c ess baa now been 
developed to a commercial stage and, but 
for economical condition* at present pre- 
vailing in Oermany, would long have been 
to operation on a large acate. 

Tfyt process cooalit* of three consecu- 
tive stages, the first of which 1* optional, 
the remaining two compulsory Whenever, 

In fad, dust of an especially coarae de- 
scription Ik raised in the rooms to he 
TMitUfiMd, m tooootfroitiW* mechanical 
•Jtsf should preferably be Inserted to 
front of the eppsmin*. thus reducing Its 
wear and taar. ThU, of «rare*. U quite 
fodep«d«nt Of the prooese proper, the 
uhd tiry tog prthtipi* of which can be stated 

epedatiy designed pump* with 

fiM 


The oxidising solution is obtained by the action of 
osotte on metallic chlorides. The readmit, after escap- 
ing from tbe lower pert of the washing tower, 1* auto- 
matically regenerated to a continuous cycle, n> as to 
lie used over again. Any possibility of free oxone* 
entering the ventilation air and thus Irritating the 
organs of respiration Is absolutely excluded. The air 
escaping from tbe top of the Hashing tower passes 
through a drup-entrher and across heaters, enabling it* 
temperature and moisture to he adjusted at will 

The whole of the oxldlsable mutter Is submitted In 
the washing tower to the continuous action or nascent 
oxygen The most offensive odors are totally absorbed 
by tbe apparatus. Morbid germs from the butal cavity, 
according to tests made at tbe prim-1 pal Berlin hospi- 
tal*, *re annihilated completely Tbe most remarkable 
feature to this connection la Ibat on account of tbe 
Instantaneous destruction tbe npinratua always la 
sterile and never, Ilk* other Alters, become* * focus of 
Infection. 

The carbonic add of tbe entering atr la, by a special 
chemical process connected with tlie filling material, 
reduced by degrees. An apparatus dealing with about 
800 cubic meter* per boor takes up a space of about 
two cubic meters and requires on expenditure of about 
three kilowatt* per hour for Its operation. Inclusive 
of the cooling effect. 

Tbe very finest dust particle* suspended to th* air 





•tii 
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and on whli li all filters so for In use bad been without 
any effect can thus he disposed of The process will 
prove estiertally Invaluable In the ease of Industrial 
plants the operation of which is connected with tho 
production of offensive smells. Refrigerating chambers 
will derive great profit from Its use, while the air in 
boepltmls can by means of tlie new process be con- 
trolled at will, so os to contain only disinfected air 
and medicine. During the war, use baa already been 
made of the process for tbe aseptic treatment of 
wounds without any dressing to Berlin military hos- 
pitals. If economic conditions at present prevailing 
allowed of the exiwnse, II would be possible with ut 
any trace of draught to ventilate hospital wards with 
an Individual atmosphere corresponding to any spatial 
conditions. 

An additional advantage la that, wbertver required, 
any valuable material can readily be recovered from 
the air thus treated This possibility lias already been 
made use of In the chemical Industry 

This German device presents an Interesting develop- 
ment In ventilation problems. Heretofore, tbe usual 
Idea baa been to expel foul air and take In fresh— 
or so-called fre*h — air from outdoors. There have also 
been device* for producing owine for the purpose of 
destroying bacterlH to the foul nlr, Imt, us pointed 
out, this pungent gus Irritates the lungs. In crowded 
districts the problem of good nlr is u pressing me. 

— Chemical Analysis With the 
Spectroscope 


O sufficient quantity of an Impurity to 
determine It* nature Is often a lengthy 
proreaa. With a spectrometer, on the 
oilier lmnd, tlie presence of spectral linos 
characteristic of a given Impurity may be 
detected at once In many cases us little 
ns one part to 100,000 can be observed 
instantaneously and without error In 
some cases, quantitative determination Is 
even possible, the time required for the 
disappearance of the line to tlie arc being 
a measure of the amount of the Impurity 
present. 

Improved apparatus for such deter- 
mination* ns these Is recently on tbe mar- 
ket It Is similar to appearance and else 
to a microscope, ns our views show, end 
takes no more room on the table. Tbe 
telescope has In Its eyepiece a silt and a 
email autocolllmatbiK prim for Introduc- 
ing the light After passing through the 
object glass the rays of light proceed to 
tbe 80-degree prism This la slivered on 
its back surface, end the light retraces Its 
path through tbe object das* to the eye- 
piece tar means of which the spectrum la 
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What Makes Glue Stick? 

Some Studies of the Roles Played by the Wood and hy the Adhesive 

By Eloite Gerry and T. R. Truax 

Of the ataff of tbs Forest Product* Laboratory, Madlao*, Wis. 


OOI>, because of ItM cellular structure, can 
be glued more really than tutuiy other 
materials, such ns glam or metals. The 
ltd heal re is forced Into the hollow air 
spaces, the cell cavities or the pores of the 
wood, where 


becomes firmly anch< 
When a good glue has be- 
come set. It Is possible lo 
■hear or tear apart the solid 
wood without breaking the 
glue Joint 

The accompanying pic- 
tures of plywood as seen 
under the mlernacopc. Illus- 
trate the appearance of 
some reneers glued together 
with the grain of alternate 
plies running at right an 
gtes to each other The 
manner In which the glue 
enters woods with different 
types of structure Is shown 

Tlie material here pre- 
sented wuii obtained In the 
course of Investigations now 
lielos curried on at the 
United States Forest Prod 
nets Laboratory to deter 
mine the effect of Mirlnn* 
Isolated factors, such as 
wood structure, pressure, 
length of assembling period, 
moisture content, and tem- 
perature of the wood, mum 
the reunite secured In gluing 
different species of wood 
with different kinds of 
glues. 

Glues which are commonly 
used ss adhesives for wood 
may be classed as (1) ani- 
mal and fish glue. (2) veg 
stable glue, (3) casein glue, 
and (4) Wood albumen glue 
For n comparison of differ 
ent glues as to manufacture. 


port No 68 of the National 
Advisory Committee fbr 
Aeronautics, entitled “Glues 
Used In Airplane Parts," hy 
8. W Allen and T R Truax 
III all the woods examined 
It was found that the va- 
rious glues did not pene- 
trate the cell walls but en 
tered only the exposed 
openings of the cell cavi- 
ties. As Is evident In one 
photograph, where two 
pledfe* of veneer are glued at 
right angles, the manner In 
which the glue penetrates Is 
chiefly due to the fact that 
the veneers were cut In such 
n way that a very slight 
crons grain (aa It appears 
under the microscope) Is 
pr esent This permits the 
gtne to penetrate the wood 
through the cell openings 
thus exposed ( 4, In the pho- 
tograph) which extend away 
from the spread surface at 
a alight angle If the cross 
grain la pronounced, tow- 


er. It 


the v 


realised, the appsarance of the penetrated pores at B Is Illustrated hy the fourth and fifth views, stowing 
might mislead aflat Into thinking that the glue bad Joints of substantially equal strength. On the other 

penetrated directly through- the cell walls from the band, air pockets (A, tn the first view) or tow 

spread surface, Instead of only through cavities, which Ing of the gtus out of the Joint may materially weaken 

... — ■— — - — ----- -- the spread tur- the panel, it Is not necessary that tto floe pnaetrate 

' a half distaaoa into tto 
ad. If only a sofldsnt 
anchorage Is obtained sU tto 
way along tto Joint sur- 

* Numerous relatively 

' glow pockets, such 
are mads by tee pene- 


Relatfvaly large rarities, 
those of tto poraa 
Is of hardwoods, as 


and also rend* to permit tto 



birch, are penetrated with 

when they are not closed by 
tyloses or gums. Hence, for 
the most port, when abun- 
dant pores are present, the 
longitudinal surfaces of rela- 
tively coarse-textured woods 
can to glued very readily 
In Joining end-grain sur- 
faces, on the other hand, 
large, open pores tend to 
absorb too much glue and 
cause a starved Joint, unless 
special precautions are 
token Tto ewennass of the 
distribution and the abun- 
dance of the pores, especially 
on longitudinal surfaces, are 
very significant factors In 

From a standpoint of tto 
number and distribution of 
pores, It Is obvious that with 
the same treatment base- 
wood could he fined more 
easily than oak, where sur- 
faces practically lacking in 
pores, may occur If the 
pores were the only means 
for holding the glue, Span- 
ish cedar and black walnut 
would to found relatively 
difficult to glue The gen- 
eral penetration of tto fibers, 
f, In our second view. Is a 
significant factor In each 


Woods haring fins texture, 
or a large proportion of cells 
with mall cavities, mag re- 
quire different treatment, 
especially with glues of 
datively high viscosity. 
Ttto fibers of whits oak. 


outer surface of tto panel 

and produce undesirable staining. At A, on the pic- 
ture, Ij^flhnwn tto penetration as It appears on tto end 
grate. From tela It la apparent teat tee diagonal pene- 
tration of tto glue may extend some depth below tto 
spread surface Wore tto manner of Its entrance not 


tenth* Is usually nece ss a ry 
In order to fores tto gtes 
into tto matter carijke. 
Our fourth and fifth floras 
igsgtoMu afford a comparison Of tto 

** ssmB 


face, as A to c ta the left view of tto bot t o m group, ever, 
Provided a cceftaooua film of glue la pceeont, and to a 

penetration la obtained, tto thickness of tto — — 

te tto jotmt may vary eotufderal 
fly affecting tee etrengte of tee u 
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Sttfcnftr Ataftbnnn 

/“'UROTLAR 8* 78 of the Bomv of Standards en- 
V/ titled "OoMan for Atumfemn" bu recently b*« 
mM It win MM* b» available from tb* Bupertn- 
tmdent at Documents, Government Printing Office, 
Washington, 0. CU at B cent* a copy 
Moot of the natal* commonly used In solders, except 
magnesium, an electro-pnaltlve to aluminum, m that 
any metal* used In making a soldered Joint of aluminum 
act elecfrotrtlcaUr In the preaenee of moisture aa pool 
ttra gal task polea accelerating the corrosion of the 
aluminum. Magnesium cannot be utilised udvontage- 
onaiy amt though It la electronegative to aluminum 
* rapidly In the i 


a BWwreepower electric 


of metatnn. Therefore, aoldered Joint* of aluminum 
which am to he expoeed to molature ihould be pro- 
tected agalnkt corrooloa by paint or varnish Tartoua 
compoatttona of alnc-tln and xinc-ttn-alumlnum aoldera 
glee the beat remit*. 

The tensile strength of a good aluminum Bolder la 
about 7000 pounda per Miuare Inch, becauae thoae with 
higher tanalle atrength uaually hare auch a high tem- 
perature of complete liquidation that they are un*ulted 


A Draw Bridge Which Slides 
Diagonally 

T HEIRS la something decidedly differ- 
ent about the draw bridge shown In 
the accompanying Illustration, even 
though it has boon in use for several dec- 
ades. Because of the limited apace avail 
able, this bridge, which apana the Bronx 
River In New York City, has had to be 
designed along somewhat unorthodox 
lines. It la mounted on flanged wheels 
which ride on rails laid diagonally to the 
line of the bridge. When the bridge la to 
be optned for river traffic, the bridge at- 
tendant pulls the bridge along lb# diag- 
onal rails by means of a windlass. Hence 
the bridge moves to a position parallel to, 
but a abort distance Inshore from ita 
usual location by this diagonal movement 


i tlngulshtng of oil tank Area i 
cesofully demonstrated In San Fran cisco 
recently before representatives of various 
oil companies. The demonstrations were 


ter of the tank to separate 
Individual water distributors 
spaced equidistant circumfer- 
entially During one of the 
demonstrations 12 lncbss of 
oil or 800 gallons was used In 
the 12-foot tank and allowed 
to bum until the Are was go- 
ing strong, the Are being ex 
tlngulKbml in Are seconds w Itli 
25 gallons of water The fire 

was actually out In 

five seconds, In fact, almost 
Immediately on the applica- 
tion of the water curtain which la produced by the 
water distributors, the latter spreading an unbroken 
"'“■i * and above the surface of the 



Experimental fad oil tank eqi 


tern- curtain of water o 


A four-inch water meter Is Installed in the suction 
line leading from a 3000-gallon water storage tank to 



r the way for passim 


tons In weight and 100 feet In over all length. The 
other weight 140 tuna and measures 177 feet over all. 
The work was done la December, and because of the 
heavy tide which runs at times at 7 knots In the 
Mersey, and also on account of the unsettled weather 
In December, It was necessary to complete the Job of 


i lifted by four slings attached 
to the lower chords of each of the main 
girders at about the third points, the 
slings consisting of specially flexible wire 
rope, six Indies In drcumforence Rach 
double sling passed around a hardwood 
block on the under side of the bottom 
chord. 

When lifted, the overhanging portions 
beyond the slings were, of co u r s e , sub- 
jected to complete reversals of s trass, 
tension members becoming compression 
members. The diagonal tension bars in 
the overhungtng portions were relieved of 
compreaslvo stress by means of slings 
passing from the upper panel point to the 
opposite lower panel points In the oppo- 
site direction to the tension bars In those 
panels. 

In the work of removal, the 200- too 
crane was towed up to position alongside 
the landing stage, the Jib was slewed 
around over the bridge to be lifted, and 
the lifting hooks made feat to the slings 
In live minutes the 


given near one of the municipal lire en- 
gine bouses, where a tank 20 feet In diameter and 4 
feet high, and a tank 12 feet In diameter and 4 feet 
high, were Installed, both tonka being cimnrcted with 
a cMttrifugal pump having n capacity of 500 gallons of 
water per minute at a discharge head of 100 pounds 
per square Inch. The pump was directly connected to 


the pump and a pressure gage, as well as a quit* 
opening valve Installed In the discharge line near the 
pump. For the purpose of regulating the water cur- 
tain, as well as being necessary to block off the line 
not In use, a screw stem gate valve was installed In 
each line to each Individual tank, and a pressure gage 
connection was placed In tach 



bridge had cleared Its bearings on the 
pier The Jib with Its load was then slewed round and 
the bridge deposited on (be deck of the crane pontoon. 
The crane was towed some taro miles and moored to 
the river wall Just south of the Heaconibe Ferry, where 
the bridge was lowered on to timber grillages pre- 
pared to receive It The work of removing the two 
bridges, transferring them two miles to their tan- 
pnrary resting place, bringing them back, and putting 
them in position again, was done without any mishap. 

Auxiliary Condensers and Loading Coil 

A FOURTH circular In the series of descriptions of 
very simple radio receiving outfits prepared by the 
Bureau of Standards has Just been Issued. This is 
Circular No 187 entitled. “Auxiliary Condenser* and 
Loading Coil Used with Simple Homemade Radio Re- 
ceiving Outfits," and con be obtained from the Govern- 
ment Printing Office at 0 cents a copy 
Circulars 120 and 121 described a single-circuit re- 
ceiving set and a two-drcult set, respectively. The 
operation of either set con be Imitroved by the use of a 
very simple and cheap condenser connected across the 
telephone receivers and a similar one connected In 
series with the antenna Longer waves can be re- 
ceived by the use of a very simple type of lending coll 
which Is particularly useful In connection with the 
single-circuit receiving set 
The auxiliary coodenser, which la need in aeries with 
the antenna and the loading coil, may also be need 
when the crystal detector Is replaced by an electron 
tube detector unit (as described la Circular No. 133), 
or whoa an amplifier (to be descri be d In a later cir- 
cular) is added to the receiving set 
The cnndsnstr used In series with the antenna makes 
It convenient to tune to wave lengths lees than 300 
meters. The condenser used across the telephone re- 
ceivers increases the intensity of signals which are 
received from some radio stations. The loading ooU 
enables the equipment to respond to wave lengths above 
800 meters, up to aboot 9000 meter*. Tima signals from 
high power stations con thus be received. 
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Concrete in the Making 

Ingenious Production Methods Evolved in the Portland Cement Industry 

By Goorge S. Eaton 


r tTNTAINS of rock, la effect mut be 
pondered yearly la the Portland cement 
plant* of the country before the carefully 
— rtloaed raw mis can be pat through 
taming kilns u here It I* Immod Into 
1 clinker Thin glnm-hard ntaterlal In tarn 
1m pulverised to produce Portland Lament And since 
the NulwtuncvM that must be reduced In euili <tuantltlea 
lo the linen tss of flour ure xolid rock and harder 
clinker Kpeclul equipment with niant novel features 
linn liecn dtvdijied Ir do the work rnn miloally and 
rapidly Huge pluat* In using much Ingenious machln 
ery now aupplr this Imslc building material for use In 
all aorta of iimc rote slim tun* uni imveinents 
Without two great Intenth n* the Portland cement 
Industry could not Imte uttulmd lta prtoent tk relop- 
meet One of these ttu* the nrtorv kiln which hae 
tntlrcly ict liuid tin ild dinu typea of ktlna In this 
connlrt Although greedy for coal the rotary kim la 
low In luboi i and u hut N of greater Importance 
maken piidiullon <«i a munimutli wale feasible In 
stead <f n want hundred bunds u duv from the Itn 
proved luntlnui uh dome kiln tlx motUra rotary can 
tarn out a thousand bam Is 01 some live carloads. 
Coincident with this development In kiln* and of 


Ing mill An tine who Is familiar with an old time 
plant with It* forty or ilfty mill plckirs busy with their 
Imiumer* slim |* Ding the bun stone* ume used In 
grinding material* will admit that present day outputs 
would not be pructlrnble without tlie highly developed 
Iron or steel grinding uiqmratu* of today And the 
development In either of these two mechanical fields 
alone wonld Imve been lnsolllclent— tlielr correlation 


was esHtollul 

The huge rotary kiln* found today In the cement 
plant* of the country make moat unusual furnaces If 
one of the largest could be set on «nd It would be as tall 
u* a 20-idory building It Is more than big enough for 
a touring enr It pass thriugli It la heavier than four 
standard pnllumn curs Several of these steel monsters 
slowly revolving able bv *ldo In a great kiln room with 
Hbfoot tongues of flame roaring within them and white- 
hot ball* i f clinker dropping from tlielr mouths create 
un Impieml a of power and relentless pun*** that Is 
unfbrgetable 

1 he raw ml v consisting of pr»|ierly proportioned and 
finely powdered Ingredients enters the upper end of 
the kiln As this slowly turns a revolution every 
minute and a half or two minutes, the powder Is car- 
ried up the sides before It tumble* down and ft award 
due to the kilns slight Inclination to the horizontal. 
\ny moisture in the raw mix Is soon driven off and as 
the material grows hotter and hotter thi lime carbonate 
lieglns to glte up Its curb) a dioxide Ttv the time the 
temperatun reaches 10.VI degree* I abrenheit a third 
of the original weight of the mixture haa gone up the 




while other* lead Tim blast of cool dnst Is total 
to afford a ctoor sight, but tb* Mto U allowed to rgro lve 
Is order to prevent tbe cllnkoril sttektog to tto Wig 


stock as carbon dioxide alone If a pure ttm eet n n * ware 
being used without the clayey elements added, the loes 
from this source would be 44 per cent 

Now the materiel begin* to get really hot. With good 
cause Near tbs lower and of the kite tbe flames attain 
a temperature of from 3800 to 3000 degrees Fahrenheit 
— * heat greet enough to melt the steel shell of the klhi 
If It were not for the protection of the firebrick lining 
At this temperature, the materials are at the point of 
indpimt fusion and to their finely powdered state, 
react ibemhallv to form tbe clinker that la latee 
ground Into Portland cement 

The fuel employed to produce this extreme 
tore Is usually powdered coal Itself the result of pul 
verislng operation* like those to which tbe mw mate- 
rial* are subjected Cool so finely ground buma almost 
like a gas flame Millions of tons of pulverised coal are 
consumed every year to tbe kilns of the cement mins. 
Orest quantities of fuel oil and natnral gas are also 
used. 

Control of the burning Is 

In cement manufacture Tbe visitor at a 
will notice standing near the flame end of the kiln a 
workman who from time to time holds up a pair of 
goggle* und peers Into the great cylinder Protected by 
these colored clauses, he Is looking Into s veritable 
Inferno of heat noting tltf appearance of the clinker as 
It tumbles over and over on Its slow advance toward 
the outlet f rom this inspection with tb* aid of the 
more precise Information furnished by recoMtof pyrom- 
eters and draft gage* set near the exit from tbe fcito 
to the stack tb* burner Is able properly te control tbe 
cltokertog action by van big the amount of cool blown 
to and the rate of rotation of the Uto. 

Occasionally rings of dtnker form some distance back 
from the lower end. materially cutting down tiw effec- 
tive diameter of tb* kfto and actually ' " 

flow through It to a considerable — 
mav become three feet thick and 
10 to 13 Inches from the tin tog 1 
hand tool* necessitate* stopping the cm an a * 
cool down, with the cortatoty of a tom to *n 
and tbe poeetbUlty fhat too rapid rooting, vrt 
tbe shrinking firebrick Untog to creek. Tb 4 
this large operettog km some togantona fltOpw 
tb* plan of shooting a notch out of the ring, 
it to coltopaa. 

flbotgreu.ii banditaff a charge of eg* 

‘ us* of th* bulk ef tbs 


ilder receive* a terrific ponding f 


OUnker is an lnterasttng material to West* 9 to 
formed by tb* physical and themloal onion o< the 
particles of raw materials brought Into dew contact at 
the very Ugh Uto temperature, which, however, la ktW 
below the true fusion point It consists of dark ookeud 
anetarOOse Ofie> 


as clay or marl, tha resulting cUnker to gls ss- b s r d. and 
difficult to pulverise It to a totally new material 
Then there to the matter of rotor Although clinker 
Is almost block, the cement made by grinding It fltteiv 
U gray to color The only addition to the disbar is 
about 8 per cent of gjpsum which hoe little effect to 
coloring the cement The totter* much Ugh tar color 
to due to tbe difference to the absorption end reflection 
: hy the clinker before and after pulverising 
"I change to 

■ need# only to be ground to become 

cement, wblrh to a substance that jgttlrtoit solidify 
Into a permanently rigid maos npflgype addition of 
water, clinker Itself to Inert and con be exposed to the 
elements for months without deterioration Frequently 
It to sprinkled with water while ooottag Fin* pulwar- 
lring is necessary before any a 


principle of pounding the material between some tom 
of hammer end another metal maos But the hammer 
may be s steel ball 

For example, a charge of several tons of steel or 
chilled Iron Balls hammers tb* rock fragment Into bit* 
to tb* ball mill often used to the first stage of grinding 
rock or clinker This mill to a horieontal steel cylinder 
six to eight tost la diameter end tour to six feet long 
It make* a revolution every two end a half seoooda 
about Its horieontal axle The ball* used are of two 
sloes , the larger are five Inch** to diameter and weigh 
about 19 pounds each- In use, thee* balls rapidly wear 
sway, *o that from time to time tbe wont one* must 
be replaced by new bans. 

As the cylindrical mill rotate#, tha balls are carried 
up tbe emending side only to be thrown out end down 
to tbe bottom again The principal grinding action to 
said to He in the sharp blows delivered by tbe foiling 
bolls os they strike tbe particle* caught be tw ee n them 


order that they win no* become too 


ew lSS ' 
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fei &»***,*** ladsd m at eneeod 
'1**0*1100*. WlM flneenoagh. it jtiw out through 
^ *vttot4a«'e*ra« t)mt la ta tmut t» tbeaUet uniat 
jKoft «M wgatse With the aun. Thapamotaa tearing 
^f’jj^twqrBawW jiaity an ■boat' the sis* o t medtem- 

*Wh»f guSStato often wed for grinding ere known 
tatafeMt #0!a, *» time, ewtnctat hammers deliver 
up the materials, 8ttU other even 
emwj mjBa^ ^pwere rolted oentrifugui mills, since 

perttoutor'klna^f csmrtfugrtmin a°staite 
steal rotito HfeM on a vertical abaft attached to a 
puflrir tf a xmtmeal Joint The roll la rapidly rotated, 
and Swinge out aa U wvolvee until It bear* against the 
timer fao» of a ateel ring or circular die with greet 
force. «m pteoee of rock caoaht between the two ere 
around Up. When flue enough, theee particle* are 
sucked Bp and flwced through enclosing screens by 
fane Jet over the roll Buch a mlU Is an efficient 
ptorcalaer. 1 

Start cyttnders SO feet or more In length are very 


Mfaw, Hjeae are filled about half full with flint pebble*, 
or more pornmooly since the war, with steel balls and 
Kings, TM Utter are small cylinders about an Inch 
long by a half Inch through. Bach mills are known as 
tube male. 

Almost any operation In the long manufacturing 
pruoeo* oentributes aooiethtng unusual For example, 
consider the sacks of cement seen .m practically anv 
construction Job. Very pro- 
sale In appearance, certainly 
—yet thnae sacks were se- 
curely tied with steel wire 
before they were filled with 
cement This operation of 
filling a fastened container 
Is performed many millions 
of times a month, for tn 1822 
moiurfe cortland cement to 
fill over 4.T6, 000.000 of them 
was produced In this coun- 
try 

Leal then SO yearn ego the 
tfflng of doth or paper 
sacks with cement wee still 
a slow, back-breaking opera- 
tion omert was stored In 
bins end workmen filled the 
sacks with shovels. As every 
pack had to contain 84 
panada, It was necessary to 
stop and weigh each pack- 
age before It was tied, add- 
ing materials as needed to 
hrlpg It to the standard 

*Today the filling is done Betk tk. prrtterinmy , 
hy machines, and these ma- 
cMmh have brought with 
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them thla typa of sack that 
la tUdbsCove It Je filled, j 
The sack la provided wttn a 
eelf-cloetag valve la the bot- 
tom through which count 
flows In, aided by an elab- 
or«te mechanism. 

When the requisite 84 
pounds of cement have been 
pat into the bag, the flow 
Is cut off by means pf a 
scale, automatic la opera- 
tion. The full nek then 
drops to a mortar belt that 
carries It out to the (fright 
ear By this method a crew 
of four men can fill and load 
8000 sacks a day against an 
output nf 1Q00 under the oM 
hand-labor methods. 

The valve itself Is made 
when the cloth sack Is sewed 
up, hy folding over one bot- 
tom comer before a seam is 
run along the bottom and up 
one side of a doubled strip 
of cloth. When the sack Is 
now turned right side out 

this flap valve forma an In 

let through which cement Cement dink* 
can flow The sack Is bung hardens on ad< 
cm the filling machine ui>- to an a 

side down with an Inch tube 




d the flail grindings e* the dlnker and the com 
ether, of which this drawing shows a typical s 
the mechanism 


r is aa Inert substance, but when ground Into cement It soon 
lltion of water. The grinding brings it down from the rise shewn. 
Inert Impalpable powder that will paaa through silk doth 

at 117 plants In 87 Btatss 
located In all sections of the 
country 

The roinblnatliins of ma- 
terials commonly burned 
together In manufacturing 
cement are limestone with 
clay or akale , limestone with 
blast furnace slag, cement 
ruck with limestone, and 
marl with dBy. In each 
case, the principal constitu- 
ent Is named first. 

Cement rock Is a stone, 
found principally In Pennsyl- 
vania, that combines the 
necessary elements In ap- 
proximately I lie correct pro- 
portions. Marl, In the amise 
meant here. Is a granular, 
loose deposit of limestone 
found In the basin of on 
existing or extinct lake The 
blast furnace slag referred 
to Is especially prepared for 
cement manufacture by 
granulation while molten 
Two general processes of 
manufacture have been de- 
veloped, the dry and the 
te valve, wet. These vary In methods hut not In principle. 



Once filled and righted, the 
sock la proof against leak- 
age, since the weight of the 
cement holds the flap valve 

cloeed. 

In the raw msterials from 
which Portland cement Is 
made the major constituents 
—lime, silica and alumina— 
must be present tn the right 
proportions. Also they roust 
he unaccompanied by Injur) 
ous amounts of other Ingre- 
dients. Proximity to centers 
of population Is desirable, as 
freight charges mount up 
rapidly upon such a heavy, 
low - priced commodity as 
cement.' This means that 
usable deposit* suitably kv 
ented for economical manu- 
facture are comparatively 
rare. Vet the raw materials 
themselves are a email part 

factors, as It Is the great 
amount of machinery, the 
fuel for burning the dlnker 
and the power needed to op- 
erate the mills that are the 
Important factors. Inst year 
Portland c e m en t was sends 


In the dry process, rock is crushed to s two-inch else 
by passing the pieces from the quarry through some 
sort of a primury crusher, followed by a battery of 
smaller ones. Materials are next dried, and then go 
to the grinding mills for pulverising before they are 
burned. 

Blurry Is the term applied to the raw mix In the wet 
process, used where marl Is on Ingredient and in some 
Instances with limestone Instead, through water Is 
added to the materials so that they can be ground into 
the soupy mixture called slurry This la often reduced 
to on even finer slate than la the case In the dry 
process. In order to secure t uniform mixture, barrow; 
much similar to those used on the farm, hut With 
enormous teeth, may be dragged around In the tanka 
into which the cloy Is dumped from storage before It 
Is added to the other material. Giant paddles revolv- 
ing In the Blurry tanks prevent settlement of the par- 
tides and compressed nlr blown In at the bottom bubble* 
up through the mixture, keeping It continually agitated 
The slurry Is pumped like water Into feed tanks, from 
which It passes to the kilns. 

Careful root bods of control In manufacturing cement 
have of course been worked out by the cement plant 
cbemleal and physical laboratories, as the product Is 
sold to conform to the specifications adopted by the 
American Society ft jr Testing Materials, and the Dotted 
flutes Government 

Among the many unusual pieces of apparatus retied 
upon la tearing cement none is of greater Interert than 
the 300-meoh store One of the requlramenU la that 
(Continued on yoyo Jf *) 
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Where the Temperature Is 434 Degrees Below Zero 

The Work of the Bureau of Standards in Liquefying and Freezing Hydrogen, Lightest of Gases 

By S. R. Wmten 

n» (strati 
abated u 


S1HR IiOWKST temperature ever recorded 
in Washington, D 0, and possibly the 
I coldest degree yet attained In the United 
| Htates, waa achieved recently when Dr, 
<' W Kunolt of the I,ow Temperatures 
f of the llureau of Standards, 


of manufacture, notably among tliese obstacles being 
the Impurity of tl" 1 ^ " — " " ^ ‘ ‘ — * 

air In the latter l 

meedllv ckw the m 

when the hydro- 
per cent purity, according to 
the conventional methods of gna ana lysla. The absence of 


i commonly accepted : 
only 211 degrees above absolute aero, which 
la 400 degree* Fahrenheit Liquid hydro- 
gen waa manufactured at a tenqierature 
of 421 degrees Fahrenheit, the fluid then 
being easily transformed Into flakes re- 
sembling mow nr Ice. 

Hydrogen— s gaseous element that is 
colorless, tasteless, odorless, and the light 
eat known substance— has heretofore been 
converted Into a liquid and n solid About 
a quarter of a century ago Hlr James 
Dewar, a noted English physicist who 
died on March 27, 1028. first produced 
liquid hydrogen, and two years later he 
realised tlie production of solid hydrogen 
Dr C W Kanolt and hla co-laborers at 
the Low Temperatures Laboratory of the 
Bureau of Standards, however, are prob- 
ably the first scientists to achieve the dis- 
tinction of devising a method whereby 
both liquid and solid hydrogrti may be 
‘ ‘ d In quantity pro- 


I A S a itandard agatrul which to compart the f reeling point of hpdfogen, || 

/I around which Mr Winter*' ilorp revolve i, the following tempera- 1 

lurw map be borne m mind 


Mercury freezes at 

38 below 

j Coldest weather ever observed in U S 

61 below 

Coldest weather oOserved in world 

90 below 

] Alcohol freezes at 

142 below 

Oxygen liquefies at 

297 below 1 

Nitrogen liquefies at 

319 below 1 

Nitrogen freezes at 

347 below 

Oxygen freezes at 

360 below 

Hydrogen liquefies at 

421 below 

Hydrogen freezes at 

Absolute zero, at which matter may 

434 below 

cease to exist 

459 beW 

There temperature*. Eke thou m Mr Winter*' 

text, are m the famEar 

Fahrenheit ic ale, rather than the Centigrade that u or d man Ip used m 

| tcienUfic work — The EDITOR. 

1 


Unrle Sam la tackling the production of 
llqnld hydrogen with a two-fold object In view First, 
gaseous hydrogen lends Itself to the attainment of 
extremely low temperature*, and by extensive expert 
ments the Bureau of Standards contemplates that this 
operation will be established on n practical basis Sec- 
ond, these Investigations hove for their purpose the 
solution of difficulties arising from the methods of 
manufacture, thereby facilitating the In- 
stallation and operation of hydrogen llque- 
flera In Government and university lab- 
oratories. A relatively small quantity of 
liquid hydrogen wiih first manufactured 
at the Bureau of Standards several years 
ago by T B Ford, then a member of the 
staff of the Low Temperatures Laboratory 
He employed old and extremely trouble- 
some machluery Recent experiments, bow 
ever, have been negotiated through the 
use of newly Installed apparatus, and two 
litem of liquid hydrogen can be produced 
hourly without experiencing much dlfll 
enlty from the clogging of the mat hlnery 

The method of converting gaseous hy 
drogen Into a liquid state is somewhat 
analogous to the process of manufacturing 
liquid air, Briefly told, this method cun 
slats of, first. In compressing the ulr to 
a high state of compression, approximately 
200 atmospheres, or the atqdlcatlon Of 
8000 pounds of pressure to the square 
Inch. The resultant heat I* displaced and 
the air la partly purified It is then 
preferably, but not necessarily, precooled 
to a point of a tew degrees below ordinary 
or room temperature The air Is sub- 
sequently given psssage through a beat 
tnterch anger and permitted to expand to 
atmospheric pressure through a valve 
The expanded air la allowed to paas back 
over the heat InterchaMer as a means of 
cooling the Incoming <*Rm pressed air Thus 
a negligible quantity of cold is squandered. 

The apparatus cools until a portion of the 
air is transformed into a fluid. 

Hydrogen la liquefied in a similar 
Manner, save In one esaenti ‘ 
of beginning tee process of manufacture while tee 
gaseous h ydr o g en la at room temperature, the — 
pr es s ed gas U first cooled 


extremely sensitive apparatus for milking determinations 
of the purity of gases Is respimHlble for this condition 
Nitrogen Is the ohjeetlmnble Impurity In hydrogen 
Thanks, however, to u process developed at the Fixation 
Nitrogen Laboratory of the United States Department 
of Agriculture, It Is possible to analyse gaseous hydro- 
gen nt the different stages of Its production and use 



It sf the Bureau ef Standards at tea hydrant Bqnsdsrs, 
la pmhsctog Squid hydra** regularly. Si qaaktttlre, 

„ . . Fur It* own 

needs the Bureau of Standards la manufacturing hydro* 
gen by tha elect rolytlcat method. TMe gaseous* sab 
staqce la collected la a holder, containing oil taatttd 
of water, and Is c o m p r esse d tnto cylinder* ter storage. 
As the hydrogen ensnea from tee gra a tato r It coni lias 
approximately on»-handredtb of I per cent ■ltmy 1 . 


of tee 
be re- 
moved by common drying agrafe: and, la fact, tee 
presence of a trace of water doss not involve a sariens 
difficulty The use of a device for warm- 
ing the expansion valve la tea removal of 
a plug of firoeen air, In tee event of clog- 
ging, wag temporarily attempted, bat to 
recent operations this auxiliary unit, has 
been discarded for the time being. 

Liquid hydrogen te tee lightest fluid 
known. The figure of speech, “tight as 
a cork," la thrown Into discard, when 
compared with the weight of hydrogen In 
a liquid state- A cork, for Instance, sinks 
to liquid hydrogen because it Is three or 
four times as dense as this fluid. A con- 
tainer of llqnld hydrogen Is so light that 
one cannot easily detect the presence of It 
In a vessel by any additional weight Im 
posed. Its viscosity is exceedingly low— 
about one-ninetieth of that of water Hy- 
drogen in a fluid state, like liquid air, 
may he preserved ter 24 to 48 hours by 
means of vacuum-walled, containers. The 
latter are barriers to the entrance of heat 
from Immediate surroundings. Pressure 
alone, however, will not pres erv e either 
hydrogen or air in a fluid state. 

Once gaseous hydrogen has resolved 
Itself Intd a liquid, the transformation to 
a solid Is only a single step and one relatively easy of 
accomplishment The fluid la reduced to a lower tem- 
perature— approximately eleven decrees on the ther- 
mometer scale— hy rapid evaporation of the liquid In 
a partial vacuum Solid hydrogen beam similarity to 
flakes of mow and Ice and they are extremely light 
It In difficult. If not well-nigh Impossible, to preserve 
hydrogen in a solid form for any duration 
of time. For example. Doctor Kanolt was 
unable to carry a specimen from the lab- 
oratory for a distance of four or five 
miles before the flaky substance melted. 
However, according to the method being 
employed. It can be manufactured fairly 
rapidly and dependably in quantities de- 
sired Solid hydrogen Is the lightest solid 
known. It being one-third lighter than 
cork 

Sir James Dewar, inventor of the well- 
known vessel that bears hla name, and the 
first person in the world to produce liquid 
hydrogen to a sufficient quantity to be 
positive of his achievement, recently died 
«t hi* home to England. Fortunate, Is 
If not that tbs effort* of big research 
should be continued without Interruption 
(Ad attain fun frnttlou at tee Bureau of 
Standards of tee United State* Deport- 
ment of Commerce 1 Tbs Dswxr vessel is 
essential to tbs process of manufacturing 
both liquid and wild hydrogra. Tbs first 
hydrogra Ptoted eg exhibit la the 
1 states wag teat dtoplaysd by Pro- 
rear at the St, Lpsts Rxpoattton 
Subsequently, Oovsmmtet a«aa- 

educational toMUnttens have 

-spteteodletttg maaofactared the rate flute, 
notebiy to tes tabetetoriw of cussr- 
OK** at Layfllto HsAsrteate, tes 
“ i* Ateeqfcai — ■ 

it ranw 

l Nft » » tf toW jjt W tet flf hate J 
as aa iiuiiudtostt hihciiflte) 





Wfcaa the Packer Taras Inventor 

A MONG tbe ancient proverb* there la one that tells 
ns something about the advisability of cutting one’s 
garment to lit one's cloth Presumably the original 
author of this bit of sage advice did not know anything 
about packing merchandise for shipment. If he had, 
and If ba bad had before him the examples of how to 
perform this dl (Boult task which we see at the tup of 
this page, be might have modeled hla proverb a little 
differently, making it have reference to the extreme 
adrimblllty of building the box to fit the contents. 

All of US, presumably, can make a fairly presentable 
Job of wrapping a bundle— Just so long os the bundle 
preserves tbs shape known to the mathematician ns a 
parallelepiped When the square comers make way to 
round ones or even to projections, and when the Hat 
rides give place to eccentricity of outline, the dlfflculty 
of draping the article In paper and atrlng Ih \ natty In- 
creased. And when, instead of paper and string, It 
must bs draped In a wooden box that will stand up 
against all the rigors of ocean freight shipment, the 
shipping clerk has a problem on his hands that calls 
tor no Uttle expenditure of gray matter 
One Una of attack consists In the use of boxes or 
crates with Internal partitions or compartments. High 
voltage porcelain Insulators are an example of the sort 
of merchandise requiring such treatment as this from 
the packer. They are of awkward shape to begin with, 
and breakable In the bargain Instead of trying to 
make a box that will hold one of them, they are piled 
up, six high. In a long and narrow crate, ns Illustrated. 
With all the protecting parts of this crate. Internal and 
external, In place and properly secured, the insulators 
are an (head for a trip to any part of the world 
Whsn we come to peek objects of curious shapes, the 
most natural thing to do, once we have visualised the 
problem that they present, would doubtless be to employ 
a specially shaped box that shall more or less conform 


land 1* Indeed a problem for the (tucker When he 
assembles six of them In the fHslilon shown, however, 
with proiter packing to hold them In their erate with 
ont slipping, the difficulties of making n square package 
out of a tailoring rireulur rate dlsappeur Immediately 
Blmple ns all these boxes are when we hare once seen 
them, their simplicity Is really muih like that of the 
egg trick that helped to make Columbus famous , and 
tlietr development required no Uttle exercise of the In- 
ventive faculty 

Marking Laundry by Machine 

T IIE mechanical marking room of one of San Fran- 
cisco’s large laundries, espet billy designed uml In 
stalled, Is the most mcclianicul marking room In the 
world Tills Is becuose It lias *|>e<lullv designed eon 
veyors which convey the bundles to the operator, and 
also conveyors which convey the goods from the opera 
tor to the classification room 
The handles are opened bv the npemtnr shown In 
our photograph at A He stands nt the desk at the end 
of one of the conveyors, wldrh delivers the bundles to 
him Ills duty Is to break the bundle, write the murk 
ofi the list, and keep a record of all marks given out, 
so as to prevent duplicate murks The laundry list Is 
then put bock In the bundle, and Hie bundle placed on 
the conveyor ns shown at 0, the bundles being con- 
veyed toward the markers In the Issdlis, giving the 
markers nn even distribution of work 
The conveyor B, Is provided with a speclnl device 
shown ut H Hnd called a limit switch, which provide* 
an automatic method of stopping and starting the con 
veyor When the handle of < lollies on the conveyor 
travels to a i»!nt where It comes In contact with the 
limit switch, H, the electric motor that drives the 
conveyor Is automatically stopped, and as soon as the 
marker removes the bundle that Is In contact with this 
switch, the motor automatically starts up and drives 


with the limit switch when the conveyor will again 
be stopped 

The following shows the steps through which the 
clothes are carried In this mechanical marking room 
The marker In the booth removes a bundle ot clothe* 
from the traveling conveyor and pat* It In her work 
box, finds the laundry list whhh has the mark thereon, 
and sets the mark on her muchlne This machine has * 
keyboard like an adding machine A r typewriter The 
murker picks up the llrst article an the top of the 
bundle with the right hnnd and “counts" It with the 
left hand if It Is n shirt the marker pro as re on the 
shirt key on the counting device, shown at B, marks 
the shirt and throws same to the tnke-off conveyor 
on Iter right, which Is shown at 00, this conveyor 
dell wring the goods to the clasalllcatlon room, from 
which Iiolnt the goods are delivered to the washing 
mat bines. 

When the marker finishes counting und marking th* 
bundle In tlie niunner Just dewrihed, she luys the 
laundry list on the table of the counting device and 
lifts the table of the counting device to contact with 
the type and tlie count Is transferred from tlie machine 
to the laundry list This counting device adds up the 
numher of each article, something like the ordinary 
adding machine, relieving the murker of this work 

All articles In the bundle are handled In this manner, 
with the exception of the knit goods, table linen and 
durk colored goods, on whhh on Ink mark will not 
hold, or which It Is not desirable to murk with an Ink 
mark Goods of this clnss are Islil on tlie top shelf— 
running the full length of the booths, at tho left and 
shown ut H An operator takes these goods from till* 
shelf und takes them to the imtililne shown at K She 
sews a patch on each piece of rihhIm with this machine 
then puts the proper laundry murk on the sewcl-un 
patch with tlie power marking nmildne shown at V 
By combining these various coovevora with the niurk- 


to their outline. But If we . 
thought We shall got our- 
Mlvw in troabl*. Ocean 
freight rate* dsptcd upon 
•gwe* occupied a* w«U as 
upon watght t and If wo turn 
ovtr to tbe steamship a tot 
of oddly riuped container* 
that cannot b* economic* Uy 
Wowed tw*y, we Mian base 

our freight bin* lit abort 
order- Vtwnthatcna, it 1* 
pomibW to afalptrlek article* 


Wtffl. *oeh (hope 


t further the conveyor until another hui 


i In contact lng and counting devi 


a great luqirovemwit bus been 
made over tlie method previ- 
ously employed, under which 
all marking of the laundry 
and all counting of the vari- 
ous piece* and marking same 
on the laundry lint was done 
by hand, with tb* aid of a 
single conveyor The laun- 
dry Industry rank* high In 
tbe application of labor-mw 
Ing devices. 

Finland Hydroelectric 
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Ap te£” ft 


flight*. 

In testing an airplane It 
Is essential to know the 
actual ooetHttona that pre- 
vail dulls* the performance 
flight, Heretofore, ■ human 
observer noted the behavior 
of the air-gobs* machine 
subject to taut, but ohvlou*- 



tp crow* u common la the 
ootn-ptodactog areas, but 
for the Ant thna a dummy 
observer la being employed 
on aircraft.' The aeronautic 

[Bureau - - - 

'TO ' - 

of . 

vtloppd Sbeh a device 1 
use tv tb* Air Service of the 
War Department In perfor- 



OCt go through before It la 
pBaeed over the druggist** 
counter Insure that It Is the 
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What Is Color? 

Something About the New Theories of Ostwald on this Important Subject 

By Umar Gauberg 



llGHT IS ne of the many manl uttd white that It cont ain* 


rd niw other form of 
be converted Into light 
lx uding the ran oar 
•ource of light ne lave 

J two principal kinds of energy on the 
e rtl wild can be thus ca 
In the Inc indracent electric 
tie electric arc electrical energy la transformed Into 
Uglt In tie candle the kerosene inn t or the gas 
Jet chc nl al energy to a trannformed In b tt case* 
tic h inge la Indirect th or glnal energy 1 c ng first 
conve ed Into I eat enert, nd tlla to light Direct 
a nd n of el -ctrieal nd chen lea] energy into 1 ght 
la known but as In tl e 1 1 sph reorence of Insect and 
bactert 1 life on u a nail scale as regards the resultant 
lui In ally 

I gl t i vea fr i pi ce t i lace vltl great rapidity 
— « e 1 S3 000 n/lea far secrnl This characteristic 
llf.1 1 nl re* with certain o I er types of energy such 
a radiant heat and ele trl nl nven all auch are 
bn wn c lice Ivdy as electro n agnetlc waves la tl elr 
passag tl rough apace filled as It is with all « rts of 
bodies tic r ya of light undergo changes In direction 
and intensltv through contacts with these hje ts. 
Some of tl cue N dl s like 1 Ighly polished metallic ■ r 
face* tt row tl e llgl t back Int the space frt ra witch 
It c erged This Is reflection Theoretically If the 


mixed we get a hew gray brighter than the < 
dulkr than tbs other and ter vhM a 
tea ud In th* aarUa* Hence this mrtm of ft# oohn la 


are ri«at**»ee of the farther f*f tMtried* 
and into red Thto really mesh* thaf Steep 
i be amaged la a cirri* aaw^w^thgeti 

- *- “ * o« by the onBnaty p 


i.h r 


l it c 


back all tl e light received so that the reflected beam 
would have the same Intensity as the Incident beam 
differing only In Its direction But this theoretic per- 
fection Is In practice never attained 
Bodies vary In the amount of light they 
thr w beck Into apace according to the 
phyal al characteristic* r their reflecting 
surfaces what Is n t reflected Is ab 
sorbed or swallowed up Increasing the 
temperature of the body or being other- 
wise converted 

Other s 1 stances allow light to pass 
tl r ugh them like glass or water ac- 
cording to degree they are called trans- 
parent or translucent In the course of 
such passag* the dlrectl m of the light 
Is ordinarily changed also This Is re- 
fraction each body possesses its own In 
dividual capacity for refracting and ab- 
s rblng as well as for reflecting 

We have said that light ' 

In waves This applies t i _ _ 

md light la dlstlngutsl ed from the Invisible forms like 
the \ ray and the electric current only by being of 
certain wave-lengths Die eye la sensitive to electro- 


Black has ordinarily been called “wo eotee ■ and 
taken to dmote the absence of color likewise, whlt% 
being constituted ot all cob rs, may also be lysigHWnsl 
ns no color A whits body is assumed to redact alt th* 
li ght tbit RtrikM it. Hot* in no 
tl ere is no color A. buck body absOrim an the tight 
that In phages upon It and reflects non*, therefore there 
la absence of *11 color The* reUcally this ts torn, bat 
there Is no white that will reflect 100 per cart of the 
lltf t and no black that will absorb 100 per cent of the 
light We often bear of a whitest white until a whiter 
one comes al mg and displaces It from its position of 
e Inence The some fact bolds good tor black But 
Inasmuch as some white tt ust be taken as a standard 
of comparison * choice must be made of the whitest 
white Pure barium sulfate Is accordingly taken as the 
too per cent perfect white, the white which reflects an 
the light tl at strikes it 

hrom a practical standpoint It U equally Incorrect 
to state that block den tea absence ot all color For 
one bUck U blacker than the next and the blackest 
black which U assumed to hare no color at all may 
be f und t posses s some might trace of color when 
ther new block Furtbermm 
the eye Is not absolutely perfect add a* Its sensitivity 
U not Infinite absence of Ugfat as defined by the senea 
tkm produced In It, ts reUtlre only Efrem the de e p es t 
black would exhibit traces of color would reflect a color that 


sgr^Ssi 

circle at any color whatever and pegs dear 
retain, tn tbs original color Quite rtWtfattly, 
starts tbs color circle with the pw^Wtow^oo^Ufo 

ust to mere. pH *m 
ma ocas* dm* Jo the 

yellow 
From 

stand <H _ 

mentary colors If mixed optically by tile rotation ot a 
disk pointed In equal halves With tire two colors, or 
mechanically by mixture of pigment*, win always give 
a pure gray ThU result la not obtained hy any prb- 
portion whatever ot the two color*, but only when wty 
are mixed In a certain definite ratio knewn as th* 
saturation ratio Incidentally It U obvious that the 
saturation ratio holds good only tt tbs odors are post 
banco there U afforded a very simple means of tasting 


/^OLOR 

I be drab and ipmtleu and human peycbolofy quit* dtftrtnl from 
what if u Every new theory which ioek» to on prove our knowledge 
of color or to perfect the da ut ficati on and recognition of 1 
u worthy of unoia conuderatwn and ttuay Whet 
propounded hy a well-known ecuntut hlf Dr Wilt 


> is divided iato 100 equal part*. 
If we draw tha diameter joining the pair ot supple- 
mentary odors yellow -blue, wo And In tha one MU tiw 
color* yellow orange god, violet and ultramarine 
(naming than In order opposite to the neod One) to 
the other half win be found the blues and grams. 
Furthermore the colore at each saml-clrd# are so 
arranged that th* mixture ot two ot them will give tha 
' tends halfway be twa sn thorn oa tha drdt 
It U obvious that there U a certain 
arUtrarinsot m thia arrangemant, to tha 
extent that on* might stretch out the 
yellows and reds to oc c upy a full stint- 


When such a new 
Wtlham OitwaU 
uWp certam The 

he fni advanced ha color theory 

m 1917 are tufiaent evidence that tha theory a a contribution to our 
knowledge of color science and well Worth the tpace which Mr Camber, 
here give* d— -The Edito* 


. . . . - tided by a well-known xctenbtl t, 

German chemut tie utters*! and importance are doubh ca 
need ha t 


■ to be the only method of • priori 
uinstioa that Is apes and tha re- 
sults Indicate that tt to the proper dto- 


we take 160 shade* • 


little light If < 
tect It 

It la see rdtagly evident that all the colors ot tbs 
. gray series can be easily distinguished from on* an 

gnetlc waves f lengtls between 00004 and 00008 other by their bright*** in other word* hy the pee 
rentage of light that they reflect, baaed on Mom ftae 
the standard Ala gives ns a very < 


cretin eters anything below the one limit 
ther Is Invisible And within these limits, waves of 
nil length* are f un 1, and all affect the eye but affect 
it differently Tl e difference conalsta In the different 
sensations of color I Ight of a given wave length 
of a given combination of wave - - - 


gray 8fl lathed _ 
fleets SB per cart at the 11 
1* whits and to made tl 


t striking tt Buck a color meat of the 


almost continuous This arieettre to mode, and th* 
coUk* given lumber* from 00 to SO. Thetemdas from 
00 to M titan corrtapond to th* cetera rendu* ffmn 
ralfor yellow to dnnabwr red IS t» 40 from ehmabar 
red to ultramarine SO to 7* from Mtreasrtoo to blue 

' rare heck to ralfor 

» the Usual arrant* - 


We And It convenient to divide the visible _ 
r wave-length range Into six sections calling toss* 
re! range yellow green blue and violet When 
sunlight In wl lch no wave-lengt! ■ are mleelng strikes 
bo ty oil these colors are prerant and If all are re- 
flvted the body will be t rabstantially the mit e color 
os the sun itself differing only In Intreslty It not *U 
ere reflected, we see the nee that are and of a uiUs 
fall to see those that are absorbed Thus, If a body 
Is ed ve know that tbe orange yellow green t#oe 
and violet rays I ve bran absorbed and the red re- 
flected The exact range of color resulting to a function 
of the three properties f reflection refraction find 
absorption if ail the light falling re a body Is ab- 
sorbed tbe resultant color* Is black or gray 
There ere various ways of classifying color* fiptwakt 

starts with a very simple dtvialm. White aati black _ 

be rail* the dull col ra, the ter hues of the *wctium mixed we may 
Elated above he call* tbe bright eoton Wlthtn the doll “ 
aerie* aa within tbe bright all gradation* are prmtblii 
and we have a con tin nous aeries, with black at cm ex 
treue and shading down through gray* into white at 
the other There to Just we way In Which cm dull 
color can vary f “ ‘ 


tbe purest grad* of chalk; 
xws ooior alma (IT nosaarew • yellowish coat AH 
grays whleh redact tore than flour per few of light 
be considered Mode* and thoea that reflect more 
80 per cent of the tight may be onstdend m white. 
The bright colore ere tbe reea that interest us am 
The continuity of the spectrum might toed off to to! 
that these, too. constitute a unl-dtoretereal eerie* T 
fact to however that mixture* of several 
ware-length* usually produce * color 
(Efferent from that given by any atmi 
We find, to dead, that the bright cetera 


ttottaetram. 
the den cater 


bright color*. Any coteff of to* ooter may b* dm- 
— ■— -hto a tight-bright eater fit title member fra 
take e red, which ha* mo number » to the 
Wti TM Primary dcriOettoB n pm* the 
ir fen* red -fbm wore* tedtontt the 
red with a portty of TO w cent, tbe rereriudra 


vary them bp mtxtog them wtfb me anothar to 
rtteeto fleered, having got any of I 
w* may mix it m 

— — rretoly Mntoto M 

and oM m, to h* 

SeeUastflcatire aMMeMfletiSg ot m 

Ftotod^’ 
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r PHB aotvattaa ranted on thla year hy # > lot « motive* In Jewelry the same iitent have Bgyp 
Oe Brttlab Uoeeum nod the Uniter jewelry or modem fabrication, 
ettr Sttatpa of Philadelphia muter the leadaraMp of Chemlatry ha* proved to be an iiulleponanbte hi 
Hr CL X. Wootefc ha* reantted In the dlaeovery of maiden of archaKlogkal research here for muon 
tiMWMifi mohg tb* ruin* of the temple of the hmcrlbed tablet* have been found I ut they were In 
‘ Mortv-Otri," whir* are moot remarkable a* ehowtn* a condition and needed canal tre meet before I 
very MAwBenfopod rtvttteatitm Some of the remeln* oxfld be read They war* of unbaked day and co 
dali wei tWO B.O The abdept dor waa 19ft tell** goewly very liable to arable to pieces Ur Wo 


motive* In Jewelry the same amen a have Egyptian Abraham van born al at nWO years B C and at that 
Jewelry of modem fabrication. time Dr won situated n the Persian Calf But since 

Chemistry has proved to be an Indlepenaable hand that time the 1 uphrate* I as carried down enough silt 
maiden of archeological research here for nuroeroo* to throw the amlent Itv far Inland It was a great 
Inscribed tablet* have been found I ut they were In bad maritime en t* Hum enj vlng a Larue commerce. Be- 
condition end needed canal tre tnent before they rides, It was situated It a marvelously rich country 
amid be reed They were of unbaked day and cones- CThaMea was about the rise of Scotland but the Ships 
lattes q newly very liable to crabte to pieces Ur Wootey of Ur navigated all the known world Abraham wa* 
&*i applied an elaborate met bed of baking and treating n t a Jew by birth but wa* the son of Tenth, an Idol 
r the with preservatives no that the cuneiform Inscriptions star However Abraham wa* chosen as the f mntaln 
The are npw legible, a indicated In Fig* 1 and 2 showing bead of a stream of descendant* that ha* flowed on for 
" the tablets before ana after treatment Uoat of tboee 4000 yean without a break. The story of At rahara In 
Which have now beea examined date from 2000 BO the Book of tinsels becomes verv real In the light of 
sad Mate Largely to matter* of money and accounts. the new discoveries Abraham proceeded from Ur to 
The explorations st Ur are particularly Interesting Haraa and from then to the land of Canaan 
beam** town* the hdApNwt of Abraham and them- The bottom new*, Fig* 6 and 7 show part f I he 
for* Intimately bound Up wteh eeriy biblical history excavation and one of the uncovered teasel tied floors. 


*WtiCakBn5i wtitifed from £* Turk* during tb* with preservatives so that the cuneiform Inscription* *ter 
wteH^Wlr, taas nodarlng exploration pom rfb to Tha are npw legible, a indicated in Fig* l and 2 showing beat 
Wte, te IWMlM'BUtitemr and anna of the the tablets before oft after treatment Uoat of those 4000 
h u ft tit^tettos tete p inMIO due front 2800 B O, or which have now been examined date from 2000 BO the 
MMUMyaanhiAhu flnttn of Tutankhamen , a ed relate largely to totter* of money snd sccouxt*. the 
jfifwT whteft wa show (Fig*, ft, 4 The exploration* at Ur are particularly interesting H*r 
gj wa #f much later date, art epteoflaeaam because in me tit* btrAptoe of Abraham and there- Ti 
bteMnNteJe'le&flrtr 4» tear Wpert to Otehfean for* Intimately found Spwteh esriy biblical history exet 

mt or THI CHALPXSSt tiu &RTHPLACK OF ABftABAH 


Which have now beet 
and relate largely to 
The explorations a 
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The leboraterj tot eanductin* cement teat* Where bailee* fabric* are taatad by tha 
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For Learning Engine Preamreg 

A HIGH speed indicator suitable for measuring pres- 
sures in gasoline engines or other units of mech- 
anism where expanding gus la used has been designed 
by the TJ 8. Bureau of Standards. The de\lce consists 
of three parte-rthe pressure balancing element, the 
timing element, and tbe coordinating apparatus. 

The balancing unit contains an extremely thin me- 
tallic diaphragm, the motion of whleii hi Itndted to a 
few thousandths of an Inch by two corrugated and 
perforated surfaces width serve as sup|s>rta h>r the 
diaphragm. The latter could not withstand the pres- 
sure without these props. The tiny apace below the 
diaphragm la In contact with cylinder of tlie engine 
through a group of small water-cooled lubes. . 

The apace above the diaphragm, larger than the 
opening below, communicates through a small tube 
with a source of controllable and mensurable gas pres- 
sure. The center part of the upper support Is replaced 
by an electrode which ia insulated from the remainder 



gages for suiiplj In*, cimtnil- | 

ling, and measuring tbe pros- _ . 

sure applied to the top of Enlarged ' 

the diaphragm. 

Under uperutlng conditions, die pressure and the 
ungulnr setting of the timer cun be curled until the 
phenes Indicate by the ceasing or beginning of the 
clicking that the point has been readied where the 
pressure and Jhe angle corresixmd lu a point In the 
engine cycle The pressures and corresponding angles 
ure plotted to form the desired diagram Tlie Indicator 
does not make a complete dlugram for im Individual 
cycle but Is used to measure die pressures In consecu- 
tive cycles at certain consecutive jiolnt* In those cycles, 
thereby building up an nveruge diagram 

The Rivet Gan and Its Role 

T HE erection of a large steel skyscraper Is a familiar 
sight to most city dwellers and all visitors to a city 
such as New York hate been Interested spectators. One 
of the usual sights is the delivery of hot rivets by the 
rivet heaters to the erectors of the steel furnace work , 
the rivets are usually thrown or tossed lu the workmen 
by means of tongs and the hot rivet Is cuught lu a tin 
I Hid orean Such workers have bei-ome ver\ dexterous 
and few rivets are lost, while HCddenls In which work- 
men on a lower level ure struck by a falling rivet are 
so rare us to be a cause of suspicion when they do occur 
A device has been perfected, however, which does 
nwuy with this cumbersome method of delivery It Is 
known as n “rivet gun,” and with lls use the liaxm-ds 
of rivet handling are reduced to ten 
The lllusi rations show the component parts of this 
rivet-pawing outfit Tliey conslNt of a compressed ulr 
tank, u foot treadle mechanism to releuse dm air, a 
compressed air Inlet shown at the right side of the 
tank, a head or body Into which Ihe rivet Is Inserted, 
metal tubing for transmitting the hot rivets and h 
receiver Into which the rivets nre shot ut the other 
end 

The gun and the forge «re conveniently located in 
an out-of-the-way place and the lulling led to the Job. 
As each rivet Is heated and reudy to he passed it is set 
by the heater on a valve provided In an oiienlng eoo- 


visw of the delivery end of the rivet gun 

work In inuceessthle plucea and passer boys are not 
needed As to air consumption, data furnished would 
Indicate lluil this equipment does not materially In- 
crease the totul requirements of compressed air per rivet 
on new construction and u substantial reduction in 
rivet passing costs is claimed Prevention of a liljrtl 
percentage of accidents tn bridge building and struc- 
tural work caused h> faulty rivet passing la also a 
feature The equipment Is particularly adaptable to 
building steel masts In place 

Composition, Purification and Certain Con* 
stants of Ammonia 

S KVKHAI, years ago at Ibe request of the refrigera- 
tion Indust rim, the Bureau of Standards undertook 
an extensive Investigation of the properties of anhy- 
drous ammonia Upon the results of this Investigation 
will be bn seal the compilation of accurate tables for 
engineers’ use Jn designing and studying tbe operation 
of refrigerating mnclitnes. 

All of the properties necessary for such a compila- 
tion have now lieen determined within the range of 
pressure and temperature ordinarily encountered in 
practice Tlie most refined physical nicnsurementa have 
little real value, however, unless assurance Is given 
that tlie material used is of high purity The necessary 
information on this point 1 b contained In Scientific 
Paper No on tlie “Comisniltlon, Purification and 
Pertain Constants of Ammonia," which has Just been 
Issued 

Analyses of n number of standard American brands 
of commercial amnsmla now lqion tile market Indicate 
that tliey are more worthy of tlie designation “chem- 
ically pure than many of the more common chemical 
reagents. Tests conducted at tills Bureau showed that 
most commercial ammonias contain less than 01 per 
cent of Impurities. 

Tills paper can be purchased from the Superintendent 
of Documents, Government Printing Oltlre, Washington, 
D C, at 10 cents a copy 


of the indicator and Is so situated that the diaphragm 
will form contact with it when the former is deflected 
up almost enough to be held from further motion by 
the upper support When the pressure in the cylinder 
Is slightly greater than the ha bin ring pressure, the 
diaphragm la forced against the electrode, thereby com- 
pleting tbe circuit und providing a positive record. 


tHlned In the bead of tbe gun Tlie rivet opens this 
vnive by it* own weight and enters the machine The 
vulve recluses automatically and the rivet Is sent on Its 
Journey simply by pressing tbe foot treadle TIip latter 
operation releases the compressed nlr, which has been 
supplied to tbe tank. Into the head of the machine and 
speeds the hot rivet through the flexible tubing The 
rivet is shot Into a receiver 




Getting rivets an the Job without ptacUag them 
ant of tha air 
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[JOT until iitst} yrar* ago 
itlil earthquakes become 
the subject of e 


A Readable Manual < 


itlhiitlin and seismology la really an 
r h science that Ita treatment la not yet 
: Isely defined The more credit la 
therpfi ii due Dr Charles Davison for the judicious 
si hell n und orderly arrangement of material In hte 
Intenidlnjr Munual The Macmillan Company have 
kindly allowed us the use of a few of the numerous 
Intenstlng facta found In the work 

When the thunderous passage of an express train 
makes the ground tremble beneath our feet we have a 
momentary sense of Insecurity that In the hyperseasl 
tlvi may vet go on awe It Is east to see how violent 
disturbances of tlie (rust of the earth without visible 
lanse should have been attributed by our superstitious 
am enters to supernatural agenev Priestley s attempt 
ii trace them to on elei trlcal origin was a failure 
hven today It Is Impossible to say just what form the 
Initial displacement taki s ft r It Is maski d hy a mile 
or more of earth and rock Ihe seismologist takes for 
granted this dlsturhunu at what hi tails the seismic 
focus and studies inlv Its * ffect* these 'tire prlmnrllv 
a series of wines surging mitwsnl with great vdmlty 
in all dlmtlons evirv particle of nxk cncounteml Is 
shaken rapldli I mil fn and II Is this vibratory 
movement which n ulus rur ouosi lonsncss If It la 
sultklintlv vlultnt Ii nun Is i ntlnuid up to Ihe sur 
fiue with ftm en ngli ti ihus 
of the crust 

’Die lnsti uuu-nt generally kmwn an i 
Is the pen with whlih the iartlH]uake Is made to write 
I hi story of Its life ft i us ti read One of the earliest 
forms of this Instrument was Itahhages howl of mo- 
lasses a nhotk caused tli flnld to illmb one side of 
the bowl and the posltlm of the stnin Indlcatid 
roughly the dim lion and ivtmt of motion In his 
Illuminating chapter in seismographs Dr Ibnlson re- 
solves them Into their hush ctmipnmnt* describes tho 
wav In which tlKv work nnd pictures representative 
Instruments of today 

the vibrations mcompanytng even a slight shock are 
complex There Is usually a displacement of the ground 
In some definite direction and also a rotation about 
some definite line If we take three axi s at right i 
to one another one vertical and thi other two liorl 
xuntal the displacement may be resolved Into three 
component displacements along three nxrs and the 
rotation Into three lomponent rotations about the same 
lines But no single seismograph cnpahle of recording 
all six components has jet been devised Fortunately 
rotarv movements are of slight consequence and ef 



steady . . 

at least tbeoratieoHy, always steady the frame or sup- 
port from which tlw steady mass Is suspended, and 
which partake* of the movement of the ground and 
the ren rden— a lew, or a beam of light that magnUhw 
the displacement, and Inscribes Its record an a drum 
or plate that Is nasally In continuous motion Modem 
Instruments add a damping device to check any oartlla 
lions that the steady mass may acquire The principle* 
of construction and operation are made very dear by 
accompanying drawings and both mechanical and 
photographic method* of registration are explained. 

Of the many different typi s of vibrations coexisting 
In a great earthquake, some elude our observation by 
reason of the smallness of tbelr amplitude others by 
the length of their period Generally w* first bteom# 
aware of a low omtnons rumbling sound as this grows 
louder faint but rapid tremors Ilk* those caused by 
our hypothetical exprens train at not too close quarters, 
are felt sound and tremors soon merge Into vibrations 
not exceeding two or three per second and In violent 
disturbances each vibration may last a second or more 
deep explosive crashes may be heard before tho shock 




that feens< 

iti titan nnwitml 

*dte , gflfcti3» 

agja aBg af 

in th* study of rartbqaatas, fee«ra»td*al Out*** 

■ high In tmpowanon. Thhtagastn Into com* 
tor every aarthqoska felt hi Gras* Britain 
there have barn 00 In Japan awtlW h» Oteros. In- 
map <* nm in m i&m that it 

rd’sMd*. ffwni stag tatan tatapttata 

leva deduced certain law* ot adnatedtalritisaofl. 


slMe only to touch 

the subject , bat Dr 

readable, does not confine ttSetf to 


SBtS 


within the disturbed area clearly registers the pre- 
liminary tremor the prim It al portion and the end 
portion as these three phases are called To studies 
of the nature and intesisltv of earthquake motion as 
revealed bv seismographs art added calculations of the 
maximum’ acceleration from the overthrow of column* 



Some earthquakes nr* accompanied bv noises that 
resemble a roaring wind the boom of a heavy gun In 
the distance the trampling of many animals or the 
rending of huge m ass es of rock These sound phe- 
nomena have been duly classified and studied and maps 
cm which the lsacoustlc Hues have been plotted furnish 
material from wbleh significant deductions are drawn 
Most spectacular of course are the deformations 
of the crust thst accompany grant earthquakes It will 
astonish the average reader to learn that those crustal 
deformation* are not caused by the earthquake but 
rather are themselves the cause of the shock The 
Californian disaster of 1908 has been studied In the 


T-vIRGUIHINO a dandruff cun a* a man’s beamty 
U loti on for keeping the hair slicked back shiny and 
sleek Is ■ new way to combat a disease that, according 
to Dr Vincent duty of Forest Hill* N Y , It tasking 
us a nation of 'head scratcbsra/' The sufferer frond 
this trouble will perhaps feel that It ie of more lm 
port once than he had suspected when he learns that 
the scientific name for It I* ’geborrhea Sica," which 
makes It appear to be a really serious matter There 
are numerous theories to account for dandruff but 
te have been given the seal of finality hr the medical 
Home believe it is eaussd hy a adm- 
it is known to be more prevalent among 
“ blondes. One remedy is resorcin nnd 
Ive oil base. This not only is a treat 
meet for dandruff but wets a* a sHek for tbs hair SswelL 
Many who would halk at using a preparation obviously 


n 

iSaMiSl ,he stimulative nnd Inhlhltlve actions of 

1 1 th* nervous s\stem but more recently It 

has been discovered that an Important part is played 
by certain chemical agent* the Internal secretion* It 
neeros quite puaethte Indeed that the substance* pro- 
duced by the Internal glands and carried to all part* 
of th* body bv the circulatory si stem may operate upon 
the same physical principle upon which 1* baaed nerv 
oua stimulation On the other hand It seems certain 
that the ihemlcnl coordinations resulting from the 
action of theta *e< ret Ions differ In some respects from 

those produced bv the nervous system The latter are _ 

Instantaneous nnd often « f very short duration The recognition To Its maladies ai 


don of the sex glands in s 
yet certain how much of th* Uttar U • 
much actually canoe All the glands see 


Internal Secretions and Geneial Biology ££ 

The following constitute the chle 
known through study of the human 
or absence of the thyroid gland cam 
tlon In the human form Cretinism a standard type 
of deformed Idiocy la an example of this When th* 
thyroid extract Is administered to a crettn the body 
grows taller tbs bones are filled out end the lines of 
the nose ej e-socket, month otc are modified so as to 
add Intelligence to the facial aspect Deficiency of the 
thyroid l* also responsible for a swelling of the sktn 
and the extremities, felling hair etc 
Even more striking la the Influence of the pituitary 
body the first of the ductlee* glands to win ftneral 


point It ta to be a 


former are slow since thev are the result of the action 
of reagent* which must be carried by tbe blood 
mote parts of the bodv and continuous since 
apparent functions la the matnti nanci of uninterrupted 
relation* between th* various organs 
This understood we may next Inquire whether there 
Is say generally applicable explanation of the feet thst 
the Internal secretion of a given gland exerts on effect 
upon some one tissue of tbs body rather than open 
e other lor example adrenalin produced by tap 


Acromegaly la a 
i coimrUe a deformity of tho 
enlargement of tbe entire skeleton of the bead, end 
change of shape In hands and feet Gigantism is 
marked by abnormal bright of body, * a eamtial 
simptom being tncrSMe In the lcfigth ef tbe bonce of 
Its lower portion * 


tan Is of for gre e te r generality 
posed from tbe special cases In 1 
to our attention, Losbs work ta 
taught ns that the - ~ 

tlon of fora may 

' stimulus. Bnarimota 
i nutrition confirm beer _ 



fecial skeleton forward thrust of cbeek and e y e bro ws, 
curvature of the epUta etc 

. -- r Both these deformities are traced to hyper-function- 

suprarenal gland exhibits a spec 1st afltaltv for tbs lag of the pituitary body Imperfect function, on the 


sympathetic nervous system and 


also know that there are other element* haring s com- 
mon embrvotogle origin, which are later widely dif- 
ferentiated 

Thla line of thought ta bring . 

Investigator* but there are many other paths to be 
followed es well Then* appear to be particnlartjk 
numerous end diverse when ffs abandon th* comparti- 
tivriy restricted Arid of tbs higher etas* ef mammal* 

and dlrert ear attention ' - 

tbrouahriMb* entire eert 
larij nfipom found in th* in vertebra ta*. 


other bend, leads to dwarfism and obesity in tbe efififi 
origin But we of pituitary obesity, there 1s continuance Of the tafen- 
• character of the external form, with great develop- 
nt ta tbe layers of tatty tissue gad merited decrease 
In else of the genital* Contrary to the cose tilth tag 
" — * ■" us dec-functioning of the pitattary tear be 
accompanied by normal tateDt 
As regards tha suprarenale, t 
from tbs mtomU only ta the dl 

tty with anfias de v eteg s ae a b eg 


characters ta 


bereni ft* gtttaS 
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Inventions New and Interesting 

A Department Devoted to Pioneer Work in the Various Arts and to Patent News 



SeMfltUWNvw in Speedometers 

OOSBIBlCmr of Improvement In the 
1 mtedoueter hu perhaps not Im- 
pressed Itaoif upon tbs average driver, 
but tba product not being marketed by 
a Chicago Arm Indicate* that thli possi- 
bility sxlst*. As far aa the mechanism 
indicating speed, trip mileage and total 
mileage la concerned, thin speedometer 

la no different tram Ita predecessors. 
Bat It goes far beyond that 

The dial at the bottom of the instru- 
ment may be aet for any deal red speed, 
and then locked or left unlocked. In 
either event aa the car cornea within 
two or throe ml Sea of the indicated 
•peed, fba signal light at the right will 
ftp ah; ahd If the acceleration tben con- 
tinue* Until the car actually reachea the 
dialed apeed, the ignition la cut off. It 
the dial baa been locked, there la no 
eecape tram thla; If It baa been left nn 
locked, the driver may meet an oner 
acocr by « Simple twlat of the key. 
ratting the Hunt forward to any deal red 
point, finally, the lnatnunant may be 
adjusted ao that the algnal light alone 
work*, without the Ignition cut-out; or 
the cut-out alone, without the light , or 
both together, aa daacrlbed above. Ordi- 
narily, when the Ignition cut-out func- 
tions the engine win go deed and stay 
dead until the car-epeed fella below the 
dialed Agere, and at thla point the cut- 
out win go out of action and the rolling 
oar will start the angina, Just as In 
beaktng With the ongtts If It le deeired 
to p re ve nt thla, the dial may be left un 
locked, end famed back to sera aa the 
cut-out comes Into action. 

Thla e ag grat. a farther ura of the ap- 
paratus Al g preventive of theft Ob- 
tiowtr If AM dial be cat to aaro and 
locked, tit* ent'ont eomea end remains 
hi action end no mark can b* obtained 
until the dial hga been an locked or the 
wiring tampered Witju 



Gravitation Truly Constant 

M OBB than one investigator turn been 
led to the conclusion that the Now* 
tcelan constant of gravitation changes 
•lightly a* tbs attracting bodies are 
heated. In the Proceedings of the Royal 
Society for October 2, 1922, Maasra. P B. 
Show and N Davy, who had previously 
noted an increase of gravity with rise in 
temperature, now report that with im- 
proved suspension arrangements the dif- 
ference disappears. This probably has a 
wider significance than would appear 
from Its mere application In correction 
of the authors’ previous result*. Hie 
Scxusrnnc Akoocak ha* always ex- 
pressed the opinion that observed vari- 
ation* of the gravitational constant aa 
a function of temperature, or pressure, 
or of the chemical canstituthm of the 
gravitating bodies, have been due to ob- 
servational errors or Inadequate data. 

The One- Hand GrtMe-Gno 

L ubricating the automobile with 
jane hand la the latest thing, made 
possible by use of the greara-gun Illus- 
trated herewith “A ton of pressure" la 
the manufacturer’s claim, but be doe* 


Making tt» Chauffeur'* Cigar 


V V our bead by suggesting that a cigar 
lighter on the dashboard of the modern 
automobile was not enough of an abso- 
lute necessity to Justify the car manu- 
facturer In setting It down as one of the 
mujor sales points of hta latest model. 
The reaction of the manufacturer of the 
lighter was aubstantlally to the effect 
that we were the only automobile owner 
In tbe world who did not smoke, and 
that our viewpoint was accordingly a 
frightfully distorted one So we Illus- 
trate with studiously neutral comment 
tbe device that makes It possible for the 
Chauffeur to smoke without putting out 
tbe eyes of hla passengers. No, an 
further consideration, we withdraw this 
neutrality In favor of emphatic endorse- 
ment , for we have driven 100 miles 
beside a pend stmt smoker, and arrived 
sightless at the destination The device 
Illustrated consists of a gauae cylinder 
that Ik lifted about the dgnr, and pre- 
vents ashes and sparks from flying 
about In all seriousness, it strike* us 
as a highly sensible scheme. 



Reducing the g rea** gun to its sits p l eat terms 


not specify whether he means total or 
per square Inch We assume that h* 
means the latter, and that the true con- 
tent of the claim will be duly appre- 
ciated by every prospective greaaogun 
user The tool seems a decidedly usable 
Ud workmanlike affair A single fill- 
ing is said to be enough to lubricate the 
ordinary charts two or three times , but 
Just how many grease cups tbe “ordinary 
charts" la conceded to carry la not In- ‘ 
(Heated. 


TV tain pen runs dry at the moat to- 
convenient possible moment — as it al 
ways does! If you are a student at the 
University of Chicago, you patronlre 
the nearest filling station, tbe campus 
la supplied with these quite as freely a 
la the Lincoln Highway with filling sta- 
tions for tbe tourist A penny In the 
■lot operates the machine, and enables 
the owner of tbe most voracious pen to 
appease the thirst of his Instrument 
The machine works with self -filling pans 
and with tbe old style that fills from a 
dropper — provided the user has Ida own 
dropper The dropping of the oqfe and 
the turning of the handle releases Ink 
from the reservoir, and the fluid flow* 
Into the right-hand well, whenca It can 
bt sacked up by tba £n Itself or fan the 
dropper, A dot In rite upper leftikad 
corner of the outfit contain* a wiper 
with which any (ferns** dd» hr 
or stepping may be repaired U cm 
drink turns out not Mongb. a eeospd 
penny win, of oo*n*. tare tbe friefc. 



The Normal Helium Atom and the 
Qnutu Theory 

A FTBR a brief critical survey of ex- 
isting quantum theory models of 
nornm! helium, a study Is made by J H 
Van Vleck, In the PhUooophioal Map*. 
rise for November, 1022, of the model 
suggested by B. O Kemble (Science Ab- 
stract*, No. 1680. 1021), in which the 
two electron* are arranged with axial 
symmetry, the one symmetrical type of 
which the energy had not been com- 
puted The mathematical analyst*, 
necessarily laborious, was rendered 
greater than in the case of an astro- 
nomical orbit, owing to tbe relatively 
large perturbing forces of each electron 
upon the orbit of the other It occupied 
about six months and Is reproduced In 
all essential details. The checking of 
the accuracy of the calculations by tbe 
test of constancy of tbe energy of the 
system, commonly used In tbe astro- 
nomical ease, would here have Involved 
the extremely laborious calculation of 
the coefficients of the vnrioua periodic 
terms of the Fourier expansions of the 
kinetic and potential energies. A much 
easier method was furnished by the fact 
that In motion under the Inverse square 
law the average absolute value of the 
potential energy le twice the average 
kinetic energy Since tbe average value 
la almply the constant pert of the Fourier 
expansion, and since a power scries de- 
velopment Is unique, tbe coefficients of 
Uke powers of the parameter must be 
identical If the computations are correct 
There Is absolute agreement la the first 
three term*, while the mnaU errors In 
the fifth decimal place la later terms 
are insi gn ifican t, and due mostly to 


Safety for the person who has to ride 
with a smoker is secured by this guns* 
cage for the cigar 

neglect of the third and higher power* 
of the iK-riurtwthau. The model Is a 
sort of hybrid of the Bohr and Langmuir 
models. It may be approximately de- 
scribed as the projection of a sine curve 
m a barrel-shaped surface of revolution, 
tbe two electrons always being on oppo- 
site sides of tho barrel 
The chemlcul stability of lietinm Indi- 
cates a very simple and symmetrical 
arrangement of Its pair of electrons, but 
all the models possessing this property 
now appear to huve been tried end found 
wanting. A reformulation of tbe quantum 
conditions I* one alternative and tho 
author consider* several of such. But 
he Anils chi li one precluded by Incom- 
patibility with exiierlmental results. A. 
II Compton (Srlonm Abstracts, 906, 

1021 ) conclude* that the spiral tracks of 
bets particle* Indicate the field of *n 
electron not having the spherical sym- 
metry required by Coulomb's law, and 
be suggests the bets purtlele acting as 
a magnetic doublet us well os an electric 
charge, bnt If the helium electrons did 
so act. their strength, to reconcile the 
calculated Ionisation potential of the 
model, would he quito Incompatible with 
observed molecular magnetic moments 
and would Invalidate the classical theory 
of X ray scattering. Crowtber and 
Hchonland (flWcnoe Abstract*, 1821k 

1022) suggest that some modification of 
the law of force at very tmall distances, 
either between two negative electrons 
or an electron end a nucleus, appears to 
be demanded by their experiments In tbe 
scattering of beta particles. 

The Cap that Can't Lom Itadf 


In losing Itself under the dresser, 
the cap of the tube of shaving c 
has made a rival record os one of * 
little Irritations” by Its disappear 
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A rule* condenser for radio work, of 
huge proportions 


down the latnton utlet Man had xti 
devise something I letter to rave his 
temper nnd the result Is that the manu 
facturer of oae brand of this daily toilet 
necessity has put It Into a tube whose 
screw cap Is hinged as well Yon can t 
lose It unless ton mislay the entire tube 
For further convenience the cap Is de 
signed so that It mat be hang upon the 
wall bt a little screw hook which sc 
companies It 

The Lightning^ Change Screw- 

T Hfc question of hating the right tool 
at the right tins- has been partlallt 
solved bv a western uianufat turer who 
has produced the vert Ingenious maga 
mine airrwdrlver Illustrated 

It Is abeolnteh a new Idea and a de- 
parture from the usual magnslne screw 
driver In that the blades. Issue from the 
chuck Into the working posttlin without 
leaving the magasine It contains three 
aims of blades that are designed to give 
It a wide range of use The Idartes are 
alwavs contained within the> mngarlne 
and are not removed consequently they 
are not lost or misplaced as Is the case 
with most magasine screwdrivers. 

The basic principle of this new tool Is 
that the blades are selected and lasued 
bt gravity by tipping the tool The 
blades are Indexed to correspond with 
numbers on the shell and the operator 
la always sure of getting the right blade 
bv simply holding the desired number 
up when tipping the too) ns indicated la 
the Illustration 

This new tool will he found useful 
b\ mechanics machinists carpenters 
sportsmen electricians automobile own 
era nnd in fact anyone who ever uses 
a screwdriver 



A Giant Condeawr 

S O far as 1* known the single-unit 
mb a cimdeoser Illustrated herewith 
is the largest In the world It has Just 
been completed by the manufacturer for 
use In one of the Government radio sta 
tlcns It haa a capacity of 0088 micro- 
farad at 00000 volta with 1886 kva It 
la of the olUmmerslaa type Tbe top 
Insulator la of porcelain and tbe high 
tension terminal projects from It 
Ccndcnacia if this general type have 
been mude bv this New York concern 
for ** me time but the one shown la tbe 
first • ( Its sire to be manufactured 
Slinllur ci ndenaers will ahortly be In 
evtmslu use In connection with power 
fatlir direction for lightning protec 
tlirn and for other uses Hoc ent reports 
are that the Installation of this con 
denser has Increased tba station ef 
fltlencj bv 10 per cent 
Be way cf comparison the gentleman 
standing at the condenser holds In bis 
hand ne of the same company s mo 
den here as ordinarily employed In radio 
receiving As mar well he Imagined the 
enormius difference In slse Introduces 
manufacturing pri lilems that ate by no 
ineuns easy to meet 

Can-Openers of the Month 

T RADITION has the lock nut and the 
garment snap as constituting the 
most fruitful field for Invention when 
measured In mere numbers of potent* 
We have expressed at one time or an 
other a suspli Ion that the monbet 
wrench and the romlilnstlun utility tool 
wore i lose lomitetHors and It Just 
downs upon us that another Implement 
In which the scope afforded to Ingenuity 
practically without limit Is the can 
opener We Illustrate the remark with 
two examples 

One of these at the expense of a little 
more space Hum is usually taken up by 
the con opener does what we have not 
seen d me before— It actually holds the 
can while It opens It This In s way 
supersede* the safety can-opener, bees us* 



The non-skid can-opener 


the only reason whv the average house- 
wife cute herself on tbe can Is that tbe 
lutter slip# In her hand In addition 
this opener cut* the whole top off clean 
leaving a smoothly turned edge A left 
hand turn of the crank opens tbe ma 
chine for insertion of a can and a 
right band turn performs the decs pita 
tlon The apparatus occupies space — 
but no more than the less-ussd meat 
chopper 

For cans of fluid every user knows 
that actually removing the top Is ua 
neceaaan that two holes punched in the 
top one for the entrance of air and one 
for tbe exit of the content*, are quit# 
sufficient With special reference to 
canned milk we are now offered a aim 
pie device for punching tbe two boles 
at the most advantageous spacing 


An Oatrife Mkraneter with No 
Morin# Parts 

I of s Steel tape deafen It measann 
diameters from 2% to 6 Inches by thou- 


sandths of an Inch It does Ow work 
of s micrometer caliper, though Instead 
of reading decimals, it gives direct read 
log In thousands and fractions thereof 
For Instance If an article should meas- 
ure 88173 bj the micrometer caliper 
this Instrument Will give a direct read- 
ing of 8 3/16 plus five thousandth* This 
1* mighty handy to the mechanic who 
la not well versed In decimals. The 
graduations are quite legible as they are 
about one-eighth of an inch apart This 
1* ixttrfble, because while they represnt 
diameter measurement* they stand on 
the circumference end hence an more 
than three tlmra as far apart as the 
corresponding marks cn an ordinary 
straight rule would be Tbe tape la 
wrapped tightly around tbe object with 
the two sea lee abutting each other The 
one piece construction eliminates faulty 
adjustment* Being so compact It may 
be easily carried In the kit or pocket, 
and requires no adjustment In use 



Plating with Cobalt 

P ROBABLY the newest development 
In electroplating Is the deposition of 

made of the discovery of a new process 
for electroplating with chromium, but 
the cobalt development la still more re- 
cent A few years ago some Canadian 
research worker* In tbe Canadian De- 
partment for Mines created eatudderabte 
Interest by putting forward a proposal 
to use cobalt as a metal for electro- 
plating In the place of nickel Tbe re- 
sults of these researches showed that 
rolwlt could be deposited on brass Iron, 
steel topper, tin, German silver lead and 
Britannia metal and that the deposits 
were firm, adherent hard and uniform 
and could he readily polished to a Satis- 
factorily finished surface The cobelt 
deposited was harder than the nickel and 
the speed of deposition const decs Wj 
greater It wg* also claimed that its 
resistance to corrosion was definitely su- 
perior to that of nickel, and that the 
deposits stood satisfactorily all the usual 
bending hammering and burnishing test*. 
The actual weight of cobalt required for 
n good coating was stated to be about 
a quarter that of nickel It la poertfate 


fuetorily and very rapidly but It la un- 
likely that cobalt will ever attain tbe 
industrial Importance of nickel 




Tew Vine 

T HE heavy old-fashioned picture 
frame* mat have parted array, hot 
there are thousands of am slier frame* 
being sold to the hundred of tbe old style 
frame* Ip art shops the making of 
picture frames is a latga part of the 




the price* do not Justify high oasts. In 
nailing the smaller moldings thee* la 
more danger of ruining tbe Job or 
putting the comers together tn unsatis- 
factory way than there la In making the 
frames of the larger molding 
During the war one art dealer had to 
use so many graan employees that he 
Invented a spedal vise that enabled a 
green girl with little practice In driving 
a nail to turn out In a halt day more 
work than several experienced men 
would complete In n day and do the 
work more satisfactorily He realised 
that the danger point was In driving the 
nails for the comers so bis vise was ar 
ranged to handle that part of tbe work 
A art screw In the standard bring* the 
under gripper of the vise to a position 
where by stepping on tbe pedal the 
frame la held between this gripper and 
tbe two rests with the angle of the frame 
open for nailing operations Home of the 
advantage* of tbe vise ss proved by Its 
Inventor s experience are that the frame 
la held rigid and the operator haa both 
hands free this removing the necessity 
for nail setting Nor are there hole* to 
drill No operations for the hands are 
necessary the feet performing the 
operations that grab the frame Oruaa- 
nailing one of tbe “ticklish phases of 
frame-making, Is easily don* without 
turning the frame Small frames aa 
well as large ones and small molding as 
well aa molding two Inches wide can be 
handled It has helped this dealer to 
put frames an tbe market to meet a 
popular price demand 
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Electric Drills and Utility Tools 

T UB rant* of electric drilling and 
general utility tool* la amply demon- 
strated by tbc two units which are Illus- 
trated at the top and bottom of this 
column. At the toil Is u machine de- 
signed to fill the demand for a bench 
drill that could be depended upon for 
absolute accuracy and extreme sensitive- 
ness. At tbs same time It Is adaptable 
enough to he used on many kinds of 
work. The motor la dynamically bal 
■meed, and run* equally on direct or 
alternating current A bull thrust bear- 
ing takes up all end play, and wicked 
grease caps Insure positive lubrication 
Perfect concentricity In the drill Is had 
by carefully grinding the gripping Joints 
of the chuck Jaws. Quick-acting locking 
devices mske the raising and lowering 
of the motor or work-table a simple 
operation. The work-table Is rack-and- 
Dtnlon operated, and easily controlled by 
the operator's hand. A depth gage reg- 
ulated by a thumb-screw prevents the 
drill's going too deep The balance of 
the table and Its gearing is such us to 
bring drill breakage to a minimum with 
the smallest and mint delicate drills. 
“Perfect control, ease of operation, anil 
ttusual adaptability'' are the claims 
made for this machine, apparently with 
good res w si. 

The general utility tool Illustrated be- 
low la produced by the same manu- 
facturers. The motor «t>e«d Is reduced 
through a worm-and-genr drive that as- 
sures ample torque. Particular atten- 
tion Is called to the Handpiece, fitted 
with a double-row ball bearing that 
takas up fall thrust and radial load. The 
chock will hold tools from oae-elghth 
inch down to No. 80 drill. Its speed Is 
from BOO to 2000 revolutions per min 
ute, controlled by a fire- speed rheostat 
The chuck guard. Which permits grip- 
ping the hand-piece dose to the work, 
can bo removed with a single turn. All 
together, this tool seams s fair match 
for Its brother tn efficiency and all 
around adaptability. 
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Better Tire Chaim for Next 
Winter 

A MONG the thlnga that every auto* 
multilist know* are the compara- 
tively short life of the cross link* of anti- 
skid chains, and the unsatisfactory 
action of the clips that hold the side 
chains together Especially if one is 
obliged to drive over alternating 
stretches of country road and concrete, 
the former being in such shape as to 
demand chains while the latter is sub- 
stantially clear, one finds tbst the chains 
do not stand the gaff Ueplacable cross 
links, while conserving the undamaged 
aids chains, are really a begging of the 
question And who has not had to stop 
In dirty weather to unwind a chain from 
the axle, about which It has been per- 
mitted to fall and entw Inc Itself by the 
opening of me of the clips? 



New ityle of cross link that gives 
longer Ufa to tire chains 


We Illustrate herewith the latest de- 
vices of the chain makers to overcome 
these drawbaiks The new sty le of link 
offers a far greater amount of metal to 
the rood at a given Instant, and hence 
should Inst fnr longer And the new 
clip not alone closes and locks more 
positively than Its predecessor, It also 
makes it ensier to bring together within 
clipping distance the two ends of a 
chain that Is Just a finger's breadth too 
short to go around the tire easily This 
latter advantage, however, Is a collateral 
one beside the positive locking feature , 
it will he plain that the clip actually 
hooks around Itself, Instead of depend 
Ing upon surface fri< (Ion or spring ten 
slon to hold It closed. 

Motion of a Sghere^in a Rotating 

A HFHERE of uniform density is sup- 
posed to be suspended in a uni- 
formly rotating liquid of the same 
density An Initial relative motion of the 
sphere parallel to the axis of rotation 
Is set up by an instantaneous impulse 
sufficient only to effect a small disturb- 
ance In the motion of the system, small 
morion being defined to he such that the 
square* and products of velocity and 
vurtlclty components may be neglected 
In the expressions for acceleration The 
Initial disturbed motion of the liquid 
will then he Irrotatlonal, since the effects 
of rotutluu take tints to develop. Now 
tbs pressure intensity of the liquid con- 
suls of two parts, one depending only 
an the distance from the axis, knd the 
other no the disturbed morion. When 
the disturbance causes the sphere to 
move parallel to the axis of rotation, 
the disturbed morion of the Uqtrid will 
continue symmetrical about a to* 
through the center of the sphere parallel 
to this axis, and the motion pre s s ure 
of the liquid will Ren be syuungrlcal 
about thU lute The resultant effect on 
the sphere will, therefore, be to produce 
an acceleration parallel to the axis of 
rotation, causing the sphere to continue 
lu morion parallel to the axis of rota- 
tion, and lts line of relative motion 


may be called the axle of the sphere. 

It is found most convenient to assume 
the existence of this particular type of 
motion, and then to show that all the 
conditions can be satisfied by making 
It a particular function of the time, a 
perfectly definite mathematical problem, 
the solution of which givea the following 
results The sphere oscillates about a 
point on its axis, the distance ot which 
from the initial posithai of the center 
of the sphere is proportional to the ve- 
locity of projection, the amplitude of 
oscillations rapidly approaches xero, but 
the iierlod approaches a constant value 
half that of the undisturbed rotation of 
the liquid A general expression Is ob- 
tained for the velocity, at any point, ra- 
dix Ing to simple expression* in partial 
lur cases, which are exnintned In the 
paper It uppeurs, however, that the 
gradients of the velocity of the liquid 
o\i r the equutorlol plane of the sphere 
uml of the transverse velocity along a 
meridian of the sphere ultimately In 
crease without limit, a stage being 
reached after which vortlclty compo- 
nents cannot be considered email, so that 
the solution nlll represent the true state 
of the liquid only for a limited time 
Tim question of the ultimate physical 
state thus remains unanswered J 
Pniuduian has shown that a small steady 
disturbance is liiqaisslble. hut <1 I Taylor 
obtained a solution of the general equu 
tlons of sternly sy mmelrltal motion about 
a sphere, which does not satisfy the 
equations of smull motion . — Science Ab- 
stracts, 6X6, 19X3, beard on paper bp 
8 V Orane, Proceeding! of the Royal 
Society, 102, page* 80111 

Research on Edible Gelatin 

A nnouncement is mude of the 
establishment of n Fellowship In 
the Mellon Institute of Industrial Re- 
seanli of Hip University of Pittsburgh, 



Partly open, open and closed positions 
of the new chain clip that kooks posi- 
tively Instead of depending upon fric- 
tion to koep it etooed 

fur the purpose of ascertaining the real 
fissl value of edible gelatin tn Its mani- 
fold applications In the American dietary 

The founding of this Fellowship Is the 
outgrowth of the desire of the gelatin 
manufacturers to uphold high stand 
ard* In <he manufacture of this food 
und lo Imve available for their own urn 
and for the trade data of silentilU. and 
teclinical nature respecting its advun 
tageous nse in the fissl Industrie*. 

In addltlun to experimental Investi- 
gation*, a correlation of all available 
fart* regarding edible gelatin will be 
made, to be betd at tbe disposal of all 
user* and prospective user* of the prod 
net The present incumbent of the In 
dustrlnl Fellowship Is Dr Thomas B 
Downey , who will he glad to furnish any 
available information to those Interested 
in the uses ot edlbls gelatin. 




Tbe newest substitute for tbs boss 
reel 

Exit the Hose-Red 

S OMETHING far simpler than the 
hoao reel Is offered the amateur 
gardener In the clip Illustrated herewith 
For moderate lengths of hose, much less 
spuce Is octupled by a hose looped on 
Itself once like it hoop fastened by the 
clip, and himg on a peg, than by one 
reeled up In tbe old fashioned manner 

Periodic Annual Variation In 
Pendulum Rate 

fyOMrTBS RBhDUB, 175, pages 748- 
7V), givea on account by R. Gondey 
of observations on n pendulum In tbe 
Ileiuinrnn OlMcrvatory Till* pendulum 
Is In a ground flisir room enclosed in a 
double glass esse, so that the tempera- 
ture varies slowly, hut variations of at 
numplierli pressure are felt. It appears 
that each year this pendulum runs slow 
beginning ubout April 11 , that from that 
dnte until Heplemlier 11 there Is a series 
of rather Indefinite fluctuatlims , and 
tllllt, snlwcquently, the pendulum moves 
at Its mean rate until near the end of 
the year The movements have been 
established by curves plotted for twelve 
different years they cannot be explained 
by ebunges ell her in temperature or In 
pressure, or as the result of chance 
Whether they ure a peculiarity of this 
pendulum, or may be looked for In other 
Instruments, does not appear 

A More Sensitive Radio Rheostat 

R ECENTLY (here was placed im the 
market a radio rheostat with 
grealer automatic ftoiture* than have 
been offered heretofore It gives tbe 
most precise control of filament current, 
inasmuch ns the range which Is cov 
ered by three-quarter* of a turn to three 
complete turns on most Instruments, Is 
here spread out over 40 fall turns of 
the knob. Tills does an ay with all 
necessity for hair’s breadth adjustments 
Two parallel mounted wire-wound, 
fire-proof resistance tubes are connected 
in scries by a micrometer-operated 
slider, tlie length of wire In the circuit 
depending upon the locution of this 
slider At “full on" position the device 



Radio resistance ■ember that re- 
quiree no minute adjustments 
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It give* * uniform change with each full 
tun of tbe knob right up to IU maxi 
mom One full tun <f tbla knob, It is 
< tainted \1 o10h a flnir adjustment than 
tbe hair a breadth change on tbe more 
faiulltai rheoatuta. 

A Flexible Ruler for Drawing 
Cures 

O Nh of tbe in at Ingenious drawing 
Inatromenta that we ban teen la 
ah an to tu by a German Inventor Walter 
Arndt if Urtaden Thla by direct trana 
latluo of Ita f milduble German name la 
aeen to be a flexible curve ruler with 
changeable curvea It la. In all detaila 
f appearance Jnet like the atendla need 
by draft amen all < ver the world for draw 
Ing tune* Hut It la wade of a pliable 
and clastic material, ao that within due 
llmlta It can be bent further around, or 
straightened further out to give a eerie* 
of related curve* <f varying degree* of 
flatncaa or *harpoe*a Tbe degree to 
which tbe shape may be changed without 
causing tbe Instrument to buckle up Arum 
tbe flat surface of tbe drawing Is indeed 
surprising— Herr Arndt has sent us sain 
plea and we have verified this for tur 
selves Yet it la stiff enough to bold Its 
shape against the pencil pressure 

Ohm’s Law at High Field Strengths 

I t Is customary to regard the motion of 
electn lytic I ns os verv ah » and the 
author Investigates the problem as to 
whether tbe velocttv will grew pr» portion 
ately lo the force f r much stronger fields 
than those usually emi hiyed » e doe* 
l Hun s law still hold valid Unard from 
kinetic consideration* cincludes that hr 
Held strengths of Iff volt/cm deviation* 
taur fir the H Ion which quickly grow 
according to the square of the Held 
strength The auth r Is of the opinion 
that our meager kmwledge of liquid cun 
stltntlon demands an <\pcrlimntal proof 
ft r Unrnrd « condusli ns hence the pres- 
ent Investigation The difficulties attend 
Ing the measurement « f tin resistance In 
such high Helds ( 100 <M0- volt/cm ) are 
ctauddered and tbe method of surmount- 
ing them given in detail Tbe paper coo 
Ulna several diagram* of apparatus and 
data curves. Tbe solution* employed for 
the measurements were of sodium ebb r- 
Ide sulfuric acid an I sodium chloride 
containing 47 per cent of cane-sugar with 
which to Increase tlie Internal friction if 
tbe solvent From tbe results obtained 
tbs author conclude* that up to Held 
strengths of about 000000-vott/au Ohm* 
law remains valid only up t 1 per cent 
and he claims to have established a quail 
tutlve confirmation of the Lmard theory 
— Sofosoe Abstract* bated os paper of U 
Wien Pkfioalitoke ZeU*ng « 

Hi* Electrified Wash-Day 

M ONDAY and Tuesday will lose much 
of their tenor foe the housewife 
through the mure general adcptlon of 
washing drying and Ironing machinery 
and a typical example if what Inventon 
are <k fog In thla field b ehown on this 
page Thla assembly Is designed to oper 
ate on tbe conttauoua-ran principle One 
garment at a time passes through It 
While the second article U to the drying 
cabinet tbe housewife baa time to pat tbe 
third one In the washer and run tbe first 
through tbe Inner and to on to the end 
of tbe farallv wash Tbe machine Is more 
largely manually directed than some of 
tbe better known waehers but It cell* 
at no stage for the use of tbe operators 
stnmgth 

The dryer Is ao constructed that the air 
la bested immediately before Intake bjr 
a gaa heater and radiator or electricity 
mav ha substituted The drv heated air 
la focced abac the bottim rising through 
the clothe* and Star the left end to the 
top, whence it ia again forced downward 
through tlya rematafog chit bee by the hot 
air agttatw operated by Ita own motor 






mm a fifiht ay*. Ato yg 


If MU) *MtP 0 

- than* propts ly , to t fiS S gh <W«W pro- 
tected from awfi| W* W 
la again useful m dtcttfodlng ctetfcfe* 
blankets, fur*, tud the tlha, riddfog theas 


1 abo be used for heatfog hot wutsr. 
Aa Inner, efoctHeaHy operated, is 
fitted out with two roll*, rather than <m 
which permib much better adjustment Of 
tbe roDa and tbe work In rdattae to the 
beat. It caniaa a stationary foot-tab**, 
gtvtng tba operator a pine* to work cat 
when stm ight s nls g out, taking tack, fosdr 
fog In, or changing anytkfog that Is aboat 
to enter the machfoa The recstvfog tray 
is of gaivasfosd sheet steal, haavily sun- 
•Ued, and la entirety sanitary. An tbe 
gears are anctoaed. The waebsr la opsr- 


meat that takas the place of four 
circular part under Us hand In oh' ' 
s protractor The straight part b 
hla hand* is with equal dearness a taler 
The possibility of using the Instrument as 
a T square Is self-evident And the user 
I* shown getting out of It the service 


Ale la effected by a simple ditto*. As 
draftsmens left band Is shown grasping 
a little pivot point which can be saorsly 
attached In the angle of tbe T and la 
each fashion that the point itself pfenfeg 
tbe board en the under side, is exactly 
In line with tbe seal* along that side of 
tbe ruler An adjustable slid* moves u» 
and down upon the ruler, carrying a Httla 
ear that project* across the ruler's edge, 

- —h t bo), fa ^ 


tbe pivot point In Gila way an accurate 
radius may be struck and the swinging 
of tbe arc follows easily Incidentally, 
tbe aero point en tbs protractor ia also 
In line with tbs pivot point and the pencil 


strums) t and lay out si 


A (Stoat 

I m a d m a ker of today now about pro- 
paring the sifo « which ia la to lay Ma 
panmat Is put baton fos eye to gfogMa 
style by a pm* at tot sebgnfor tom 
tratod at <&**** to m gaga. TU# 

srsr.rstfa&zsnsi 

«a a tsmposagfc nfli Aerafl la ta mm 
Hons, which to* tab* « bsfctod (knnto- 


of it, so that the h 


Mt ***** k§m 

« - be m75*tr ito^sWiT 
acQy the jWjttdt MB» fojwa A 
, cMp* ffANfoNflai e*)to*to>* tomt 
■ fog sa ». |g |ipi aw toys* for fitohsw 

Ls 
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The Service of the Chemist 

A Department Devoted to Progress and Achievement m the Field of Applied Chemistry 


KUetriat? t» Ite gwrated Frosn 

A ITQ the gaaottoe l* recovered from 
1\ a Mtatftefid fit*. than remains a 
protect, known a* dry gas. Recently 
tbe Government authorised one of the 
lam operating companies of the mid- 
West to utilise the dry gut for the gon- 
er* tlon of electricity, which is then need 
In ruablag the watt pomps. The use of 
dir *•* rec this purpose U Intended to 
nteoa the cost of wall operation as 
weft as Increase the output of the well. 


datlon due to exposure to air, it used 
preferably, as It produces a superior 
product Old rubber which cantatas 
such substances as sine oxide, sulfate 
of barium, lampblack, etc, gives good 
results. 

A thick, heavy liquid au balance Is pro- 
duced by the fusing process, which la 
no longer rubber but which la of very 
heavy consistency, highly adhesive, of 
a waterproofing nature and capable of 
adhering strongly to surfure* und of 
forming a frictional coating on them. 


New Paper Stock: Cmw Pine 

rrtHB Went Australian Forest Products 

I Laboratory baa announced that the 
wood of the c y pr ess pine, u tree which 
Is indigenous to Queensland, la suited for 
the manufacturing of paper The paper 
is brown In color and Is claimed to be 
superior to that obtained from the hoop 
pine and silky oak, two recent develop- 
ments brought forward by the same 
laboratory In fact the cypress pine 
paper <a said to be lighter, thicker and 
stronger than imported Kraft paper It 
has also barn found that the silky elm 
or brown oak of the coastal forest la 
almost equal In value to the cypress pine. 

PrtMrrmtton of Ftek Nets 

A WORDING to the United States 
l\ Bureau of Fisheries the efficacious 
methods Ot preserving fish net* are tan- 
ning, tarring and creoeottog. In the 
tanping method the nets are left soft 
and pliable After the nets hare been 
dipped into the tan liquor it ia well to 
give them • treatment with bichromate 
of potash, which increases the preserva- 
tive powers of the tanning materials, 
such as quercitron, cgtachu, gambler, 
etc. Hemp threads are afforded protec- 
tion ia this way as well as cotton threads 
but not to so high s degree. Tarring 
the nets Is the principal method used 
In the United States. It consists simply 
of passing tbs nets through hot tar, re- 
moving the excess tar and than par- 
tially *7 tog. This la a very effective 
method as the coal tar used is an anti- 
dots against putrefaction. Creosote oil 
is also uqed for preaarvtag nets, it la 
a good preservative and causes little 
shrinkage. The principal objection to 
Its use is that It washes out too readily, 
or evaporates from the net. 


from cost A i 


d|ca tsar that a pi 
fog tanking aba 
day frees seat 


_t about 80 teas of gasoline a 
seat The caa version of the 
4MI Into paeon* Is sccompHriied by 
bydroflansttag, 1 the coal, whereby Its 
tw-wrwr— • * is changed. About 80 
_« coal to thus converted 
| *W*h Is stadUt* to fuel 




red as AW* drsmtap «d 

* mnitofrl* fiutmrt up 

tteteore the rtf** to 


New Protective Agent for Animal 
fibers 

A NIMAL fibers, snob as wool, xllk and 
substances such as leather and aklns 
are protected against the action of alka- 
lies In their finishing and treatment 
processes by means of a product, known 
as Protektol, which Is prepared from 
sulfite cellulose wests liquors. This 
represents Just another way to which 
these liquors can be put to good use. 
For further details the reader to re- 
ferred to the Doutnchea Woolengtneerbe, 
Vol 54, page 158L 

Making Artificial Egg Sabataaca 

A SUBSTITUTE for white of egg end 
yellow of egg Is made from fish roe, 
according to a German process, which to 
patented to German Patent No 842300. 
The roe Is first extracted with fat and 
lecithin solvents, such as alcohol and 
ether, and then after the solvent* bare 
been removed by evaporation, the sub- 
stance* remaining are treated with a 
hydrating agent until they take on the 
odor of egg yellow This mass U then 
mixed with protein substance* or the 
protein residues obtained to tbs extrac- 
tion of the flah roe. Palladium, precipi- 
tated on very finely pulverised infusorial 
earth, to used as s catalyst to the hy- 
dration. About 40 kllognun* of egg sub- 
stitute can be obtained from 100 kilo- 
grams of codfish roe. 


Durable State for Woodwork 

A NKW German patent, which da- 
A scribes a process for making a dur- 
able stain for woodwork Is as follows: 
A solution of one kilogram of cot nm er- 
cial deep brown stain (Camel brown, 
consisting chiefly of alkali humataa) to 
80 to 40 parts of water Is filtered and 
heated to boiling, and about five liters 
of a two per cent solution of ferric 
chloride are stirred to. In s thin stream, 
until the mixture will filter easily and 
tbs filtrate shows an excess of Iran. 
After decanting as much of the liquor 
as possible the remainder Is passed 
through a bug filter, and the solid resi- 
due to dried on porous clay pistes, or 
In a vacuum, until the paste, mixed with 
a little ammonia, forms a stain ready 
for use. This stain soaks well Into tbs 
wood, and on evaporation of tb* am- 
monia becomes insoluble through the de- 
composition of the complex ferre-am- 
medium compound of hamte arid. 


Metal Ltefaya by the Spray 

T ag spraying of metals on surfaces 
la order to protest metallic cover- 
ings is not * n*w treses* but p the 

present time it tea pot given tbs' moat 
soeotasfbl results. Tbs coating* that 


of a pores* character, which toad 


linings for chemical appuralos. It le 
now ilaluwd by the German company, 
known us MetalUsator A a of Altonu 
that thoroughly satisfactory tin, lead, 
aluminum and copper linings can be pro- 
duced on iron by subjecting the sprayed 
metal coat to a finishing process, which 
may be either mechanical or chemical 
or both The lining may be rendered 
more colierent by hammering The poree 
may also he filled up with some chem- 
ically resistant niuterlal for example. In 
the case of lead lining with lead sulfate 
olrtnlned by treating the lining with sul 
furlc arid The great advantage of three 
sprayed linings over the usual lald-on 
ones lies In their chaw contact with the 
underlying material, which 1* on Impor- 
tant factor in apparatus with walls 
through which heat la to he transferred 
—Chemiber Xeitung, Jan. 11, 1928. 

New Oil Seed From Gold Coast 

T HE! nut known as Klsldwe can be 
used to good advantage as an nil 
seed. The oil content Is about 44.2 tier 
cent of the entire weight of the nut 
The fat could probably be used as food 
and In the manufacture of soap The 
removal of the shell, which U thin and 
whlrh forms only about 88 per cent of 
Ihe weight uf the nut, should not present 
any difficulty The residual mass, after 
the extraction of the oil, possesses a 
bitter taste due to the tannin contained 
In It. und hence Is unsuitable for cattle 
food . — Bulletin Imperial InttUule, XX, 
No. 4, 1922. 

Building Stone From Cuter Bean 
Refuse 

I N England * building stone for In- 
terior purposes to made from the 
refuse that Is recovered from the ex- 
traction of castor oil from the castor 
bean. 

Asphalt Vapors a Moth Killer 

T E8T8 have been made to Germany 
to deurmtoe the effectiveness of 
asphalt fumes as a moth killer The 
asphalt is vaporised fay being heated to 
an enameled pot and the vapore are 
allowed to inter a well-dosed room, 
where they exert their destructive action 
on the moths 

Sulfur Dioxide from Sulfate* 

W HEN alkaline earth sulfates, such 
as sulfate of magnesia, lime and 
strontium are mixed with Iron and then 
heated to tb* proper temperature, the 
sulfate Is decomposed by the Iren with 
the evolution of sulfur dioxide gus. This 
reaction is generally carried out with the 
uld of carbon, and to this ease, where 
Iron supplants carbon, the reection can 
be effected at a conal durably tower tem- 
perature and also with a better yield of 
sulfur dioxide gas. This process Is de- 
scribed to detail to the German publica- 
tion entitled Mtaehrift fuer angewanite 
CKemit, volume 125, pages 887-848. 

Ubm of Zinc Dost 

A N Interesting list of the usee of xtoc 
dust to the powdered state to quoted 
In a recent Issue of Chemical otto Metal- 
lurgical ffnpiaeortttf, April * 1928. The 
chief properties for Which sine dust to 
used may be summarised as follow* 
(a) reducing prop er ties, as to the dy* 
Industry, for reducing nltro compounds 
to organic amtoss and to preparing so- 
dium hydrosulflto tor the reduction of 


vat colors, (It) the property of precipi- 
tating metuls from their solutions, to 
purifying sine sulfate solutions for elec- 
trolysis or tor the manufacture of lltbo- 
poae, (c) the property of combining 
with dry oxygen only at a high tempera- 
ture and of giving with moist air a boric 
carbonate or with sea air an oxychlorlda 
which protects the metal from further 
oxidation These properties have tod 
to Its application In painting Iron objects, 
aheradltlng (that is, immersing iron ob- 
jects in sine dust at a temperature at 
800 degrees Centigrade), galvanising cost 
iron and metallisation (that to, deposi- 
tion by projection of a layer of xtoc 
on tbe surface of a metal) Zinc dust Is 
usually obtained as a by-product from 
sine smelters, but it Is also made by 
blowing gas against a stream of liquid 
sine nr by grinding Such dusts contain 
varying amounts of Impurities, some of 
which are undesirable for certain uses. 
Microscopic examination baa shown that 
the grains of line dust consist of metallic 
globules coated with crystals of sine ox- 
ide which prevent the globules from 
unit Inf 

The Use of Aluminum Veneb 

A CCORDING to an article Which has 
been published In the XeiUchrift 
fuer dor getamte Kohlenmure Indutiric, 
volume 51, number 20, aluminum vessel* 
are particularly welt suited tor the man- 
ufacture of light colored lacquers and 
varnishes. The color or the product to 
not affected when the manufacture to 
carried out In these vessels. On the 
other hand, aluminum is very sensitive 
to organic adds. When aluminum ves- 
sels are used for cooking or distilling In 
the factory and for cooking food In the 
household, the Interior of the pots and 
pans and factory apparatus become 
coated with substances which cannot be 
removed by the ordinary methods. Hence 
tbe following composition was devised 
and was found to be very effective to 
removing these deposits from the In- 
terior of aluminum utensils. A solution 
to prepared containing 90 parts by 
weight of technically pure crystalline 
sulfate of alumina and 10 parts of soda 
crystal*. The aluminum vessel to tilled 
with «i ter until the dark colored spots 
and place* are covered. About one to 
three teaspoons of the ahove saline mix- 
ture may be added to tbe water to ac- 
cordance with the rise of the vessel. 
After tbe water ha* been brought to the 
boiling point. It to found that the de- 
posit on the aluminum tea been entirely 
removed 


Bio-Chemical Engineering 

G IVING credit to C P Stetometx for 
tbe Idea, a recent Issue of Chemical 
sad Metallurgical Engineering »ak« edi- 
torially, and answers In the affirmative, 
the question whether tbe above words 
define s new profess) on of Importance. 
It to pointed out tbat biology to coming 
to play more and more a role to our 
chemical problem*. The expansion of 
the sugar Industry through attention to 
the intensive cultivation of the plant, 
and the suggestion that the biologist, 
through the intensive production and 
the economic utilisation of alcohols and 
other forms of plant energy, may solve 
the fuel problem, are cited as evidence 
of Ihe place that biochemistry may copra 
to fill to the general engineering struc- 
ture. 
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The Heavens in August, 1923 

Measuring the Minute Heat Radiations Received by the Earth from the Stars 

% By Profeaaor Henry Noma Ruaadl, PKD. 

w nllfcht Is a commonplace of telescope la act an the star and the observer looking aort, and hardly one-fiftieth aa much a* a s 


literature and with good reueon Though through another window at the bock of the v 


i It first upm one and ihen upon the other of 
the Junction* Meanwhile u second observer In the 
basement connected with the first by telephone records 
tho readings of the galvanometer mount witsoi 

In practice, this la done photographically on a plate remarkable 
moved slow ly downward while the opot of light swing! Star* of tf ' 


like Vega This Indicates that Its si 


■EJIH those of tin* nimn produie not the least 

1 1 eflwt ti|Kin < ur tempt ntlure sense This 

Is not ofenurm Incuum n< heut mdlntlou accompanies 

moonlight hut fir I he blttiple rcamn that tlie nerve* _ 

of our ejta ait exquisitely sensitive to light while those hark and forth acroaa It It It extraordinary to watch ordinary red stars 


of w 


’ skin t 


e but < rink I) so to heat No artlflilal It shift regularly back and forward as the star Is aet light mat drop to leas than one per cant of the maxi 


ir of the 


appliance <un beMn to re nipete with the 

11 vent sn to llt,ht— unliMH lndtetl we u«e something like the energy which moves the image actually 
the photogroidilt plutt whltli adds up the rmnulstlve the star Tor In this 
action of hours llut It Is vtrv last to make hint * ‘ ‘ I m)aj|| * 

k lot < ti jaii ii lilt ni rt wnsUlte thi 
airten With mnb tlttltes the heat not that less than one 
merel) of the moon but of the stars can he detected and reived from the s 
measured aa ( oblenlr has I ne Ht tht Ilk and Lowell 
OhservutniM and aa Pi tilt and NUIuN n have done 
more rectnllj and In like niunno nl M lunt Wilson 
lilt he it measuring devb, lavtn aim 
lie bi tli In upptHnmrt and In theory 
Tw< liny wires <f dUTirtnl iiieliils meet 
in a little disk blackened to at sorb any 
radiation which fnllH n It If this June 
tlon is healed while the rest of the circuit 
of which It forms n part It unaffected an 
electrh torrent will In ml up width cun 
he registered l»v a sensitive galvanometer 
\ arlniix metals differ In thermo-electric 
power and by a Mdtahle choice snch as 
making one wire i f bismuth and tin other 
of a bismuth tin all \ the current can be 
Increased If the win. of alkiv is soldered 
to a bismuth wire at each end and first 
one Junction and then the other Is ex 
posed to the source of beat tlie currents 
will flow In opposite directions und tlie 
observed effects will ht doubled 
Thenretkallv tlien things are very aim 
pie but to realise high sensitivity In prac 
tire Is anything but ensj Since the heat 
of a star even though concentrated by the 
greatest teleeci pe Is very feeble the re- 
ceiving disk and wires must be nude as 
■mall and light as possible In the ap- 
paratus used by Pettit und Nicholson the 
disk 1* about 1/50 of an Inch in diameter 
and 1/VOOO of an Inth thick wlillt the 
wire* or rather strip* of metal which 
lead to It are 1/250 of an inch wide and 
1/8000 of an Inch thick To assemble und 
mount so tlnv and fragile an affair de- 
mands great manipulative skill 
The slightest breath of air blowing past 


realise that mum brightness their heat is still perhape one-fifth of 
tlte maximum amount Star* of tM* sort, Invisible to 
the naked eye maj send us more bent thou Vega In 
action by a relay tlte certain Instance* the ratio of light and heat la some- 

‘ — » ten thousandth part of the value for a 

This Indicates relatively very low tem 
Is tamed Into electrical energy pernturea probably from 1200 to 1000 degrees Omtt- 


and this low efileleocy Is almost unavoidable for the grade We may look upon these variable ■ 
e In temperature of the heated Junction la little ua bodies which perlodlcallv and for t 


s still u 


a tenth of a degree even for the brightest stars known cool down from the ordinary stellar tempera 


lower temperature* practical!} all the 
radiation la In the long Invisible waves, 
the visible light forma but a beggarly 
fraction of the whole 
Further work with this new and power- 
ful Instrument of research will tell us 
much regarding the temperature condl 
tints of the stars and of the moon and 



Turning to our usual atar-gaslng, we 
find Ovgnua right overhead — the swan be- 
ing fairly easv to Imagine flying north 
eastward down toe Milky Way, with his 
outstretched wings extending Into the 
darker sky on each side Along the galaxy 
to the northeast we find Orpheus Osario- 
pela and Perseus to the southwest, 
Aqtttta Ophluchns, Sagittarius and Scor- 
pio (setting) ly r* Is west of the smith. 


Major aU being In the north norths* 
Pegasus la well up In the east with An- 
dromeda on the left, while Aquarius and 
Osprl cornu* are in the dull » 


t he made of glass but of 
fluorite or rook salt which unlike the 
ordinary tvpe of gtas* are transparent to the long In vial 
Me rays as well as to the short ones that we call light 

Haw the Observations Are Made 


a» m 

■ •rain Btaofeig Ti 
■at h* ■* m brer 

NIGHT SKY i AVGUST AND 


id for the average 
The heat measuring device In 
adds a new and very Important weapon to the armory 
of the astrophysicist and we mav expect to hear much 


The Planets 

Mercury la on evening star this month, 
bat Is south of the sun and la eerily seen 
m our latitude. Even at the und of 
August when he Is furthest from the atm, 
be sets at T 80 P V and Is deep In the 
twilight Venus la a morning star hut 
very dose to the sun, and practically In- 
visible Mara too Is behind the son. and 
In conjunction with him aa the 8th and 

Jupiter la in quadrature east of the sun aa 

present perfection, the 3rd, and after that la an evening star, but la visible 

after 0PM even at the month** end Saturn, 

about 20 degrees farther west. Is an evening star 


is m te in, «h«r 


All this care would be of no avail were not the elec- of it* results In tbe near future To speak of ........ 

trie nl Instrument* equally amritlve Here fortunately, thing now it la found that Kars of different spectral Uranus Is approaching opposi tio n, and la ohasrvsJHe 1st* 


and con be obtained commercially The defections of Kor the 

the tlnv suspended magnet are read as usual by re- hottest start tmd us the least 
fleeting light from a mirror that turn* with It If the ~ 

mirror Is of verv good optical figure the scale eon bo 

placed a* mu 

still obtained 
of two 


turn the thing around and my that for equal 
n* twenty feet awav and good result* amount* of total heat, tbe hottest atari give us the moot 
— will give a deflection 


■ millionth pert of a mini ampere This gal- 
vanometer Is not *>t up In the dome bet far below In 
the basement In a room proto ted from change* of 
temperature The wires re nnre ting it with the receiver 
at the tele scope, which moat be about a hundred feet 
tong must themselves be very carefully Installed and 


When 

paratna is to good order — as the writer i 
days *goj— It work* like- • charm The hundred toefa 


__ _ and is Invisible The moan la in 8 

observed by the eye the 2FMonthe 4th, new at « A M on tbe 12th, In bar 

total heat and the coolest first quarter at 1 A M an tt» 18th, and foil at 8 A. M. 

This sound* very extraordinary until on the 28th. 8b* la naarsat us on the 18th, and faith** 
dwoy on the Srd and again en the Slat During tbe 
month aba la to oonjoMtkn with Venus on tito nth. 
Mar* and Neptune oi - “ 

thurtfeJi 



Jupiter «n thelTth, and Ufanusoe 
- — of ti>a 28th a partial hoar 


8*12 A, M by our aa 
will be noticed by tht i 
ISAM, when fed 


It AH Mom to the Astron.mec 

This bid* fair to give at tbe beat aeons at 

pots! of estimating the temperature* of the cooler stars. She dip* tato It 
For example Alpha H smile*, ■ red star of what 1* 
railed Class m, lives only about one-fifth as aoeh 
tight, In proportion to Its beat, aa moat stars of its 
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The Motor-Driven Commercial Vehicle 


Condwtad by MAJOR VICTOR W PACK, M *, A. K. 

This deportment u devoted to the interest* of pretent and pro* pea we owner * of motor truck* and delivery wagon* The editor will endeavor to answer any 
question relating to mechanical features, operation and management of commercial motor vehicle* 


Stoddng Croriied Stone 

T HK accompanying photographs dhow 
the method need in ballding high 
stock-pile* of crushed atone tor highway 
porposM on Illinois duy-lalior construc- 
tion of pavement, under the supervision 
of the superintendent of construction, 
H, I). Jay Three-ton-co parity dumping 
body track* were employed to hnul the 
aggregate from the railroad, and by nae 
of portable runways or trucks up which 
the truck* ran and dumped their loads, 
Idle* were easily bollt lo a height of fif- 
teen feet The runway section* were de- 
signed to be of such a weight that two 
men could handle units In placing them 
In position and taking them up and mov- 
ing to other set ups. 

They were constructed In ten foot 


did fittings where grease or solidified 
oil Is to ls> delivered. A moment’s work 
muIHccm to lubricate each part of the 


New Cushion Tire for Tracks 

A PROMINENT tire remptmv lias an- 
nounced tin? details of construction 
of Its new "uircore" cushion tire for 
trucks. Produced In the full und double- 
cushioned types, tlio new tire Is designed 
to provide displacement spares limited 
on both externul and Internal points to 
accommodate tlie flow of rubber wlten 
under pressure The company, (minting 
nut tllut the solid tire tends to bulge out 
nt points In front of and at the rear of 
the urea In contact with the rond, as- 
serts that tlie external simces. In Hie 



units of 4x4 stringer* to which were 
nailed two-inch planks, making the 
tracks slightly wider than the tires. On 
top of the plank 4x4 guide rails, or 
curbs, were bolted, so that the trucks 
would stay on the runway*. Each ten- 
toot unit wua attached to the next one 
by means of three-quarter-inch Iron 
hooka and eyes, and fastened together 
laterally by the mm* method All units 
were Interchangeable. 

Thu Lubrication Probfem 

M OIU0 and more attention Is being 
given to correct lubrication of mo- 
tor vehicle*, for it I* realised that no 
das* of machinery require* more thor- 
ough lubrication. Various systems for 
supplying oil and solidified oil to various 
parts of the motor truck have been in 
trod need of late. The most popular Is 
1* the form of a modified grease gun 
which is provided with a flexible hose 
and coupling tor attachment to the epe- 



fonn of specially designed notches cut In 
the side walls and tread and the central 
hollow ring or core surrounding the 
base band of the tire, will take care of 
this "flowing" tendemy Tlie notches not 
only furnish dlsplucement space but also 
a sure-footed truettou In all weather*. 
In order to prevent the accumulation of 
stones or caked mud In Ihe notches or 
vents, pelible ejectors. In the form of a 
step-llke formation of rubber lugs, are 
provided In eoi.lt notch. 

The principal cushioning ability of the 
“alrcore” tire, however, which permits 
deflection under load equal to that of 
normally Inflsted pneumatic tire, lies In 
the use of the central hollow ring which 
la In the whsiie of a continuous ring of 
n spear-shaped cross-sectional opening 
The advantage claimed tor this type of 
cushioning Is that the rubber displaced 
merely follows the easy curves of the 
core and side walls and allows the In- 
stnntsneous recovery of the rubber to Its 
normal shape after encountering ob- 
st ructions In the read This latter fea- 
ture Is made possible by the short 
"nose," or distance between the outer 
end of this hollow space and the tread 
of (ha tire If the road shock were to 
be transmitted from tlie tread to the 
small circular opralng near tbs boas of 
the tire, a perceptible lag would he cre- 
ated which would render the action of 
the tire practically the same as that of 
a solid tire at high truck gwed The 
“alrcore” tire Is Intended by Its makers 
for front wheel service on all trucks ex- 
cept the heaviest, and tor rear wheel 
service on those tracks which require 
resiliency, high speed ability am) econ- 
omy of operation. It is made In state 
ranging from 84x4 to 40x8 and Ms 10. 
The price* of tb* various el sea are con- 
siderably lees than those of the same 
capacities of truck pneumatic tires. 


Variable Length Springs 

I N a recent Urllleb truck the semi 
elliptu rear springs have front and 
rear anilioragra rendering them suffer 
ami augmenting the carrying capacity 
with Increasing load, and vice versa 
Tlie mir ends of tlie springs, themselves 
of utmost minimi design, are anchored 
to shackle plates us usual, though the 
plate* project rearwardly ut an angle of 
approximately 30 deg from the horixou- 
tul Inst end of Mug almost vertical with 
“no loud,” us shown In acmmpniiy Ing 
Illustration Above each aprlng end Ihe 
frame bracket has uttuelied to Its under 
neotli Hiirfuee an Inverted curved nllp|ar 
which, ns the spring becomes deflected 
with Increased load, forms un abutment 
for tlie eml of the top lenf, progresaln ly 
slmriinlng tlie effective length of tlie 
spring 

Tlie shackle plates merely serve to lo- 
cate the spring* for the latter come Into 
contact with Die slipper almost Imine- 
dlutely the first portion of the loud Is 
put aboard. The slipper I* separate from 
the aitUHl bracket, being of case-hard 
ened steel and renewable Grease cup* 
are provided for Uip contact surfaces of 
sllinsr and spring ns well ns for the 
shuckle pin*. At the front emls tlie *ll|i- 
|s>rs also npiieur, though the shackles 
are n Invent The ucrninpunylug sketch 
show* thin scheme, which, while of ben 
eflt with quarter and half loads of mer- 
chandise, especially fragile goods, shows 
lo greatest advantage In connection with 
pemsenger transport vehicles which are 
apt to he lightly loaded at some times 
and Ismvlly loaded nt others. 

A New Type of Rail Cat 

T HE accompanying photograph shows 
a gasoline driven rail cur recently 
delivered to the Hetch-IIetchy Railroad 
nt Orovelund, California. This car has 



Details of the design by which the 
spring* ut automatically lengthened 
as the lead Increase* 


better traction secured by suspending 
the motor on coll springs direct ovei 
rear axle on one end of a sub-frame st- 
tuched to the muln frame 
Tlie suit-frame makes one-half of a 
complete truck as It bus a swivel bol- 
ster built In the muln frame so that It 
will turn at curves, thus eliminating 
flange wear und relieving side thrust. 
It Is said thut the enr rides sa well In 
the reur scuts as In the center The car 
complete neighs hut 10,400 pounds anil 
makes eight mile* per gallon of gasoline. 
Tlie snme principles miiy be quod In con- 
struction of stage* and omnibuses to run 
on tlie highways. 

A Large Tractor Trailer Outfit 

W HAT is regarded as the largest 
pressed-* teel drop-frame semi- 
trailer that has ever been built 1* 48 
feet long over all 8 feet wide and 12>A 
feet high from the ground to the top, 
and Is built to conform with the State 
of Michigan's trailer law, the maximum 



ninny new and distinct features. It seats 
thirty passengers und Is built for either 
narrow or bread gauge railroad* On 
the Hatch Hetchy Railroad It negotiates 
a five per cent grada, twelve miles long, 
with numerous 30 degree curves, at a 
speed of 27 miles pec hour The Hetch- 
tletihy Railroad have been operating 
gasoline motor cars tor the past six 
years und this csr Is said to be more 
efficient than any of their previous 
equipment 

By plating the motor rearwsrdly of 
tlie driving wheels *11 revolving parts In 
front of rear axle are eliminated, there- 
by permitting a very low hung car, and 
all motor noise* and smoke or gasoline 
odors ore at the rear The passenger 
■eating capacity has been Increased 
without lengthening the wheal base ind 


limit of which Is flO feet This trailer 
wae designed to haul automobile ehasM* 
to South Bend, Indiana, and to bring 
bock from South Bend automobile 
bodies. On each trip out of Detroit tt 
carries five large clwssls and on the re- 
turn trip brings bark 24 open automo- 
bile bodies painted and upholstered The 
largest frelght-cnr can handle only from 
18 to 18 bodies. The excessive freight 
rate on this class of commodity enables 
this trailer to handle 24 bodies tor ap- 
proximately one-half of what It would 
rest to transport them by roll. The 
bodies In this trailer stand up eod-wtse 
and are held In position by steel and 
wood frames so that they hang clear of 
tbs floor and do not rub or touch each 
other They are brought Into the city of 
Detroit free from duxt and scratches. 
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The PowibUitiea of SuWuxAtiooa 

To the Editor of the Setsirrnrio Auchoan 
Homo time ago yon hud a rigorous edl 
torlai against the promiacooua licensing 
of chiropractor*. I have no more patience 
with thin cult than you have, but unleoe 
wc confine on twelve* scrupulously to the 
truth when we attack thorn, we strengthen 
them rather than weaken them Misstate- 
menu of the aort you made in the pre- 
liminary portion* of thl* editorial are very 
common, anil frequently are ouch na to 
throw diaeredit upon oeteopathy 

You infer that tdindnea* and deafnean 
cannot be cured by correcting aubluixdonx, 
bee* uar ‘the nerve* to eye and ear never 
leave the skull. ' The optic and auditory 
nerve* to he wire are eraulnl, but aom* of 
the none* affecting the eye and the ear 
come from the opine Krom a very com- 
plete dlscurminn by Dr Lloyd Mill*, K B., 
(’ 8 III the California (Halt Journal of 
Medicine for Januury, 1021, 1 abatract the 
following item* 


and fracture* affect the eye Excision of 
the auperior cervical gangllou In glaucoma 
baa been followed by impmiement in 40 
per cent or more of cooes. Numeroua eaaee 
of pupillary irregulurlty may be eited in 
connection with enlarged cervical gland*, 
medlnatHial growth*, aortic aneurUm, pul 
monary phthisis, pnenmonU, thyroid 
turnon, etc., etc. 

1 have met a man blind for two year*, 
whoae light wo* nurtured in a matter of 
hoar* by correction of oervlcal auMuxution, 
by an oaten path 1 am perannnlly ac- 
quainted with four oateopath* who bare 
fully reatared or greatly improveii the light 
of peraniia entirely Mind, by oervlcal ad- 
juitmenb 

I aboidd like to eonahler with you eome 
poaxihiUtlee in connection with the top- 
moat oegtoent of the apinal column, celled 
the a tin*, on which the head rests. A 
itndy of the atiaa and iU relation* will 
•how how ea*Uy they con become dU- 
turbed and *oma of the trouble* that may 
come from oaeh a dlaturbence. 

The Joint above the atiaa, between it and 
the *kall, allow* the rocking motion of 
nodding the bead, that below the atiaa 
allown the head to tarn from aide to aide. 
In reality, rather than juat two Joint*, a 
Urge number of mud) Joint* make up the 
aracuUtiuna of them three bone*. 

A (widen turn of the head, a blow. • 
bump, a fall, cm produce au&dent trouble 
in one of them mull Joint* to prevent free 
movement. Aloo there are many m uncles. 
Urge and mall, attached to the aknlt from 
neck and * boulder*. A cold draft of air, 
a alight (train or Injury, or other trouble 
may o*u*e one of throe to contract nod 
hold one of the Joint* in a slightly un- 
natnral position It i* not m much that 
• bon* go** beyond It* normal range of 
movement et that it becomee to oome ex- 
tent tmmoMHned within that range Henee 
the failure of the X ray to locate *ome of 
the thing* for which the oetoopath treat*. 
Among tho remit* may he headache, heart 
or atomach trouble, deafneaa, blindness, con- 
vulsions, lnaanity, imbecility 

There are among the imitator* of ostoop- 
athy thorn who pretend to be able to touch 
the opine, find which bone 1* ml* placid, 
and tell exactly where the moulting disease 
may ha found Hit* U Impossible The** 
people tleo publieh picture* of the eplnol 
column, ebowlng how a ollp of one vertebra 
upon another may canoe p r eran re upon a 
norm, reuniting in Mamie. Thla look* and 
sound* very convincing, hot diaenednna of 
the human body do not boar out the theory 
that a vertebra cam ordinarily prera npon 
on* of th* nerve*, and tba picture of a 
nerve’* being to pinched i* an anatomical 
absurdity 

Much of th* Mood (apply of ft* brain 
come* throngh arteri** that porn up with 
the vertebra' They ara protected by th* 
apinal raluma in the neck, actually panting 


up through little hole* in the aid** of th* 
vertebra When the atlae slips in r*U- 
tluu to tbe aknll, thrae arteries ara in- 
terfered with and the medolU and brain 
atom do not get xx much blood a* ftay 
need. Tbe eye* may differ In oo n aoqureoa, 
or any of the other organ* or f un ctions 
mentioned above. The aame Mon oould 
canoe a general nervnu* condition, baoaua* 
moat of the nervao oonnaetlng the brain 
with the body moat para through tide game 
brain-atam region M aaaagaa coma in on 


muscles what tb do in conaeqoeooe. 

The Incoming actuations could be Inter- 
fered with In thla region, ao that the brain 
may get wrong meaagei and gaud track 
wrong order* to th* musdea. To make 
matter* worm, the nirrtw which oarry tb* 
order* out to the miracle* can alao ba in- 
terfered with here, and all aorta of Jerk- 
in** and movement* and even oourulriotu 
could remit All of Ihla la in conformity 
with the theory of Dr A T Still, founder 
of osteopathy, who announced in 1874 that 
"Tba rule of tb* artery 1* absolute.” 

The Internal on rot Id arterie* bring ft* 
rent of the blond to the brain The caliber 
of the internal carotid* la affeetad by 
libera coming through the auperior cervical 
ganglion of the sympathetic system, a 
bundle of nerrea ao cloaa to the atiaa that 
ita blood supply. In turn, can ba lnfluoaoad 
by an atiaa loalon 

Neuralgia of the foe* may alao ba 
canard by ouch a leoion The chief nerve 
of arnaatlou in the faee arise* from tba 
brain ami not from the apinal oorf. Tat 
some of lta fiber* pao* up to tba brain 
from the upper part of the cord. It la 
easily seen how the blood supply to them 
fibers can he affected. 

The vague nerve la ao called be caus e it 
la such a vagrant or wanderer It paraea 
down from the brain ns far aa to the heart 
and the atomach It emergaa from tb* 
aknll so chow to tha atiaa that it can ba 
affected, and far-reaching s y st e mi c dia- 
turbeneea brought about by tbe atiaa Mm. 
These ara only a few example* of tha dam- 
age that may be dona by a subfaxatioa of 
one of the vertebra. Any one of these 
things may happen Many of them stay 
happen together There ara 34 vartahn* 
and any one of them, aa wall aa riba, aeapo- 
ba, clavicle*, and other bones, may suffer a 
■nblnxatiou with bod results. Moat sub- 
luxations reduce tbemaetvea. either my 
•oon, or when we relax la afaep. But aotaa 
do not 

Those oasaoua Mom, their eCaot and 
their correction, are studied and u nderstood 
by osteopath le physicians. I eaauot aay a* 
mock for any other school of baoHag. I 
have outilued but tbe baraat ti<U of 
what actually does or may taka place. To 
cover the subject would ngulr* a book. 

Th* only reason I hava for offftftg 
these remark* on ohlroprwede to yea la 
that you an among thorn who hare over- 
•topped the subject and unlntantioaally 
cast doubt upon facts discovered and 
proved by Dr A T Still and his follower*, 
who conatitute a reputable and recogajaad 


Gyrcreeopie Motion 
To the Editor of tha Sotttmno AiunoAVt 
The “daxaical” theory of gyreseopte 
motion propeusded by the mathamstid—s 
and generally sa ram ai l to be correct in- 
volvea th* proposition that if on friction 
and air radstane* were removed, ft* 
spinning wheel would describe Indefi ni t el y 
about tha central support a series of fes- 
toon*, the caapa erf which would lie to a 
boriaoutol plane. This theory la dear l y 
expounded la Barnard'. “Tha GyrotpMr 
<1808 ) Ha aura that It the droSCd 

cfcloM were s“m*terial serve an which 
tbe axis et ft* gyrosaops mated without 


friction and without rotatioa it wootd 
travel along thla cam by tb* sffset of 
gravity aloe* (ft* velocity of d seos a t on 
the downward branch oarrytac it up ft* 
aaeanding on*) with exactly ft* asms ve- 
locity that tbe rotating disk does through 
the combined efitaots of gravity and rota- 
tion.” TUa proposition 1* obviously unten- 
able. Tha wbeal la nidi pass would not 
rise to the height from which it descended. 
No foroa would ba applied by tha atstion- 
ary “material curve.’’ The curve would, 
of courae, defiant tha motion of th* de- 
scending wheel but 1 b defiaeting it it would 
check it (ragardleaa of frietios) Tha 
wheel would more the “material cam” in 
the opposite direction thereby imparting to 
it eotne of it) energy Hence the wheel 
would not rise to the height from which it 
fell And if it did, why when it reached 
the top of a ensp would h go forward in- 
stead of backward ? 

Barnard then oaya that “rotary motion” 
of the wheel haa “proeUely" the earn* “ef- 
fect” a* tbe “material curve”— that It de- 
flect) “the body’* path from verdoal 
descent, finally direct*. It upward, and 
cause* its velocity to be destroyed by the 
some force which generated It” 

Hut “rotary motion" la a fore* sod if 
such fore* causes an “affect” it la thereby 
to the extent of the “effect" g en era ted, 
transformed; end If it be transformed to 
some extent, to such extant wiD Its quan- 
tity in lta original form ba diminished. 
“Rotary motion" cannot produce on “ef- 
fect” without becoming impaired. Henoe 


Tut a* in time ft* force opposed to crav- 
lty whaa a weight is held la tha hondwffl 
heooraa rah a a atai l and tbs wdftt rtxffl fag 
The tore* stored In ft» apftxlng wheal 

oror emn) by ft* greater force et gravity. 


the opposed pntl of gravity. 

Barnard alao toys that “rotary motion 
has do power to lmpelr the work of gravity 
through s given bright in generating ve- 
locity but it dora have the power to 
change the direction of that velocity ” But 
certainly if tt hu ft* “power” to do this, 
anil exerte each “power,” to the exteat 
that it doe* so by so mooh la lta “power” 


“power” to “change th* Mraetiou of” a 
“velocity" be Safari that H osn do so 
without Impairment of its “pawar” But, 
of conn*, “rotary motion” eaa no more 
“change ft* direction" of a “vdodty" with- 
out ha* of ita “power” than it can generate 
a “velocity" without raft loss. It cannot 
have ita cake after it ha* eaten it Ac- 
cording to th* “dasrieaT theory praoftriou 
is an effect without a eanaa, L *■, without 
a transformation of that which produces it 
Tha theory is plainly anourous. Pro- 
cession la occasioned by tbe fines of grav- 
ity and caused by tbe fores stored ft ft* 
•pinning wheel. Gravity tilm ft* wheal, 
thereby partitioning the fore* stored ft ft 
pert of which I* then applied re as to aw- 
erate rotatioa around a saw axis. A) 
application of anft fore* to tha whari in- 
duce* prerertfon It cannot re vo l v e ft* 
fixed support around fta wharf and ao ftp 


and if it ba m fi fim fo s tr on g it wfll 
prevent fta wheal from falllnc at one*. 

Wves^^jU!: sfS ■ 

wharf drops. Tha removal at friotiou re- 
sulting ft ftereaaed p ea tread aa and ft» 
application of more spi*-for*a agriast 
gravity prolong* the stmts* between fta 
two force* bat ft faogft th* reft fore* 
become* roe foeWt to swttto the wrigft 
of the wharf and axle arm «ndw ft* earn- 
ulartou *f extern al fore a^gft ft ft- 11 

w n ft> are nm Sfa o ftft ft* *vw> 
pull of gravity ft “belwmJMkr ft equal 


«n* th* Spirits 

To the BcHtar of the Beg an T m c Axraucxa t 

I am dasply Interested in yemr artirfa* 

raoESa’SEK&STTLv 

alto read the etatemant* mada hy rather 
0. M. de Heredi* ft various pbUfaatfcaa. 

Lot M now look and axatriea tha gut- 
tion of spirit, ph o tography from aaoftar 
angle. L*t ft aeaam* that ft* anratpw 
death rate in a rivOMf aeftftm ftr la 10 
per thousand (wfcift is low), aod th* aver- 
age death rata ft aa undrUttod corn smutty 
la from 30 to SO per thousand. W* wifi 
take an average of IB per thouaftA The 
pepulatioa of the worid fa stated to be rix- 
toen bundled mUHoas, making the total 
deaths per annum twauty-ftmr tafl&mo, or 
twenty-four million spirits par aft tun. 
Now ft* age of man fa variously aaftnatad 
from rfx fttmagnd year* to abty mOMoa 
yean, ft* first astimete fa not aereotod by 
ariencs. What is the age of tha Naandar- 
thal man! Tba Piltdown maof Tha 
Javan maul Tha answer* ara largrfy tira- 
oratieuL Let w taka fta age of maa from 
bis lint appear* ooe and agtlmato tha tlm* 
on* milBou yean (also a lew flgura), mul- 
tiply tba abuva twenty-four odlhona by ana 
motion, wo hare a total of twaqty-four 
quadriltiM spirits] (a figure too atopan- 
dow tor our bnagtaatfon) otooa fta forth 
of sum, arenaftt that apfrita are twftHU. 

Now qeratioft aritei What ft ft* pori- 
tioo of aforita ft apnea? An ftay ft aft 
ianmdUto eiefarift? They asaat be or ftay 
osulA not ba g h gtoft S p had Do ftay ft- 
oapy raaftt apSea, or Hi apnoe? Whan w* 
more do we puft than aridst Da ax- 
orereewft anft ft bnOt by gun, hsGfiftgft 
aft, MapUto them? Do taot- raovinf W- 
hiefa* rah urea them (hoscihfo ftokftk), 
or pnft ftaas arid*? Ho spirit* hors 

ataeaae»ceart 

a sytrfts apfts 
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FLASHLIGHT. — H. M. Komctxkt, c/o 
Bright Star Battery Co, *10 Hudson St, 
New York, N. Y. The Invention 
provide a S ee MW *. 


doead. resulting in the 
J o( thi battery, ao that the op- 
erator Mar peek the flaahHgbt amonf tool* 
or netallie object* without tear A further 
object la the provWon of mean* which vir- 
tually tmriude aar dang** of the atom of 
the bale besoming injured. 

MARKING DEVICE.— Jtura L. Qi»- 
MX, M8 W. »th Bt, New York, N Y An 
object of the treaty to to provide a device 

SStioo^vS^tofraphr, and by * neana of 
which ertHt W aa and Idradfleatloa mark* 
mar be associated with a plate or lDm bp 
directing a minnto etream of eleetrie Ught 
Sgsinst the araaitlve eerfkee of the plata 
thn* exposing that portion ef the aama di- 
reedr wndsrfylng the deviea, eo that when 
the plato la deve l oped and the Doddve 
printed Sm tide will be prevent. 

VOW'AGBKJONTROLLING DEVICE 
FOE DTNAMOB. — G. a Htnaan. Bo* 408. 
Beener* Firry, Idaho. The invention re- 
lates he a davioe foe controlling the field 
winding ef dynamos. An object Maiden in 
the provision ef mease whereby the field 
eidtatfo* of dynamo* pan be eenaitivelr eon- 
trolled hy automatic ifirae* which la actuated 
1* aoeovdrSoTwtto load variation, of the 


it Bt, Maynard, Haas. The 


a nbovel or spading fork, ' 
nerve to form the demired cavity u» 
around to receive the plant, and to aupply 
the necessary water or fertUIalu* mixture 
to anaint the plant in taking root. 

PORTABLE COMBINED COTTON 
PICKING, GINNING, CONDENSING 
AND COMPRESSING MACHINE.— Ma*y 
W Sn-vrarrHOBir*, 34 W SSd St, Now York. 
N Y The moat important featnro of thi* 
invention realties in the oomblnln* of cotton 
picking, (inning, condensing and compreeain( 
mechanism on a vehicle to render the ma- 
chine portable and capable of being moved 
into ■ field as an entire unit no that the com- 
plete operadona from the picking of the cot 
ton to the baling thereof may bo finlahod on 
the field, with a minimum number of helpers, 
the cotton being transferred from one proceea 
a> another by a continuous air current. (See 
Fig 1.) 

BACKBAND HOOK.— B. W BahjtT, 
Lawiey, Ala. The invention relates to book* 
for the backbond of draft animal a, the prin- 
cipal object being to provide a hook which 
will serve to firmly support the trace chain 
and prevent the same from slipping in either 
direction A further object la to provide a 
book so constructed that a trace chain may 
be readily attached thereto, and a book whit* 
will be simple and practical In construction, 
strong and durable in urn, and Inexpensive 
to manufacture (Sec Fig 2.) 

SPRAYING DEVICE.— A A. Rnnraa, 
Spooner, Wi*. The Invention relate* to a 
device for spraying a liquid upon plants la 
the field. An object la to provide a flexible 
attachment for a movable apreying machine 
which will eo act with the Utter to brad 
standing plants at the time the liquid is dte- 
eharged ao that the plants, including lnaeoii 
dinging to tha under side, will be dreoebed 
with the apray aoludon The device may be 
adjusted for nae on plant* of varioo# height*. 


ilarly to receptacle* for 
mail deposit and collection boxes, tha object 
being the provision of a receptacle including 
a pouch bodily ahiftablo Into and out of the 
mnil box with moans to receive therein de- 
posited mall so that tha collector need not 
handle individual pieces of mall but may 
withdraw the deposited mall in a single 
operation 

Is VST FOR SHOES AND HANDAL8 — 
J Tuouas, 210 Hi Heron Bt, Aberdeen, 
Wash. Thn general object of the invention la 
to prnvlile a last adapted to be plaoed against 
tlio shoe nt the exterior Instead of being 
inserted in the shoe. A further object is to 
pruvilk a list that will enable tho sole to bo 
fastened neatly, and practloaUy invisibly, by 
nailing with the edge of the sole placed 
against the hurt disposed at the exterior of 
the sundid 

AWNING CONSTRUCTION — W F 
O’Doitnxu and C Bktbolo, c/o W F 
O’Donnell, 024 W 78th St. Chicago, 111 
Among the objects of this invention 1* to 
provide an awning construction having means 
for controlling the operation of the awning 
from the Interior of the structure, such a* 
a dwelling, to which the device is applied, 
and means for partially bousing the awning 
fabric to protect the same from rain, snow, 
and the like. The devise may be applied 
to a window frame of ordinary construction 
without extensive alterations of the latter 

IRONING BOARD — a A. Moamiaon 
and F h. OawAtft 1007 Board of Trade 
Bldg, Portland, Oregon. The Invention re- 
lates to folding ironing boards. Ike object 
is to provide a board with throe legs which 
folds and unfold* easily, which require* no 
fastening mean* such as books or similar 
attachments , which when extended will have 
the necessary rigidity to facilitate the iron 
tog operation without requiring unnecessary 


minium to constitute I 
spacer between the si 
more specific object is I 
Wy connecting thi soci 


CLAMP FOR ROOFS— O. O. WHIR, 
c/o H. 0. Co won, Gulfport, Hiss. The 
general object of the invention is to provide 
clumps for use on roofs in various portions 
ut the Joints, at the overlapped shingles, at 
Hie peak, aud as an edging for the root 
whereby to make the roof water-tight and 
keep It from bnckllng or warping, as wall 
as to prevent nails when over-driven from 
damaging the roof, and In addition, the root 
la given n bettor appearance 

CONCRETE STRUCTURE. — J A. 
White, 2320 0th Ave, Seattle, Wash. The 
invention relates to concrete structure 
adapted to be employed In the construction 
of dwellings. The object ta to provide struc- 
tures so arranged and related that whan as- 
sembled they present great strength and 
rigidity, tha walls being substantially hoi 
low Another object le to provide a struc- 
ture with means whereby the interior finish 
tag of floors, callings or side walls may be 
easily and aecurrly fastened to the well 

BUILDING CONSTRUCTION — R. H. 
Iawlrr. R. F D No 4, Box 32. Medford, 
Conn The invention alms to provide a 
building especially adapted for use as a 
garage, or for storage purpose*. The object 
is to construct a building In such a manner 
that space heretofore wasted eriil be used 
to the fullest extent and that vehicle* stored 
therein will be readily available and that 
backing will be practically eliminated, the 
vehicles after entering the building bring 
placed upon a turntable and brought In 
direct contact with tho compartment to be 
I occupied. (Sec Fig 4 ) 





u) comprising a Up Mid a 
backing dement on wbkh the tip la to bn 
aeonred Among tbo object* in to prowdn 
flniiblp wire member* embedded In tiro Up 
nml panned throngh bole* In tin bwking 
dement whlih when arrowed d< «n on the are 
mill eerv* to finally damp the tip 
CVLINDAK— W n IlAKttn. 1001 F 
Oth St Nr wton Kan An i bjirt of the in 
\ ratlin la to pro\tde a calendar which may 
be need for a pnnod of 12 ) are or more A 
further object la to proilde mean* for bring- 
Ing the varloua day* and yeur* Into regUrtra 
Hon with an opening no thut the daotred 
month and year may be viewed rhe de\ioe 
la elmple and not likely to eaidljr get ont of 
order 

Slior FkSTPNPR— B U Know 88 
f With St New York N Y The primary 
object la to providt a ahoeatring boldrr 
which la almple In conatrncuon and opera 
Hon Another object la to provide a oboe- 
otnng boldrr which la readily attached to 
tlu upper edge of the ahoe to rerelve the 
loupe of the knot of the nhoe lace the holder 
being adjiietable to hold loo pa of varloua 
length* an I to be eoally remoied by the 
ueei when not deolred 
t \MHIA— V C*i ****** 1152 49th St 
Brooklyn N Y Among the object* of the 
Intention la to protlda a film winding 
mechanism nhirh may be operated to pool 
tk»n an unexpoard aecHm of the film atrip 
behind tbo abutter opening after each opera 
Hon of the abutter A farther object u to 
provide an automatic winding of the film by 
which the paper atrip on tbe film win be 
wound upon the (pool before the flrat ex 
pooure and after the lent in order that 
tbe a pool may be removed from tbe camera 
without danger to the expoord aectlona 
COMBINATION FURNITUK1 —A L 
hm MS BOth St Brooklyn N Y An 
object of tUa Invention la to proilde a com 
btned table and irotdng board the ironing 
board being of the folding typo. A further 
object la. to ao eonatnwt the ironing board 
that it will be foldable within tbo table 
whan not In ana and supported by the table 
whan la operative poof Hoc 


ing abut mmdo and other d 
The ^pnmitf ^object of th< 

allow any (dieted paper contained therein 
to He flat without tendency to curl np 
ward* when tbe binding cane la laid open ao 
on to npi ae the particular peptr selected 

(.HAND HTVNI) ft INSTRUCTION — 
B J Lam blot B hairchlkl St Iowa City 
I»wa The gi neral object of the Invention 
la to proiidt a grand atand atructure formed 
if oticl pinto* In »tep form prodding on the 
tre ida thin of neata the atructure aa a whole 
reflecting practical conatderatlonn with re 
apect to atrength and (impurity of eonatrne- 
tion arrangement of bracing and the char- 
acter of the mate 

BIX TIT A( Lr — J lUiwio and F Bo* 
atoani 017 B8nl St. Brooklyn N Y One 
of the principal objict* of Hie Invention re 
ridea In tbe proilolon of a receptacle for 
drinking water whlih include* n neparat* 
compartment for lea a* a cooling medium 
whereby tbe pnetiee of placing the lee dl 
recti y In the water la rilmiaated Tbe in 
ration further alma to proilde meane for 
drawing off tbe water from tbe melted tee 
without emptying tbe receptacle proper 
(See Big «.) 

CQI LAPBIBLF DRAWING BOARD — 
L L OmcsWabtii Frankfort Ky The In 
lentlon bag far It* object to provide a eol 
la pel bit drawing board which oomprioea a 
minimum number of porta which ean be 
quickly and readily aaae m blad or (Hue 
eembled and when dleaaeembled eon be 
pocked in t email apace for tranepertatioo 
and tb* convenience of a traveling man The 
device la not intended aa a piece of oOee 
furniture. 

i CHECK PERFORATOR — R. Batm 
B o* 117, Nevada Mo Among the object* 
of tb* tnvaMtion la to provide a ah* pie fieri** 
that may be employed to quUUy amfoen ta a 
check following the Hoe* of tb* Mtatt mid 
numeral* in tb* amount fra which the ebook 
la drawn Tbo dariee ia portable mt wffi 


i tic bottom of a plant re 
«. I Indfl which will permit an race** of 
water to n* ape but which will bold back 
Hi inrth In tlu reccptaile The device ia 
h tended to be applied to what are commonly 
tinned evnerete nr cement pot* ' boxca or 

TOY FURNITUHL — A Durans* 

I k rby Oonn Among the object* of the in 
lentlon ia to proilde elements or units of 
cmutrnction which when united will form 
inruiu article# of furniture A further ob 
jeet ia to proiltl* for furniture made np of 
“beet metal ports having an arrangement of 
coupling which enable tbe part* to be read 
tly iw»u rubied and which will be strong and 
durable to writhatiind rough usage 

\ ALVT3 — W R Smith Lompoc Calif, 
nils invenHnn while relnHng in general to 
valve* baa reference more particularly to a 
ennatrurtlon wblah la eapeeially applicable 
to irrigating and the like eyatem* of water 
iltatrlbntlon Tb* primary object la to pro 
duee a valve which ia almple In aonetroetlmi 
yet capable of carrying out lta intended uae 
with dBdcnry and eonraieaee both in in 
atolling and manner of operation 

CONCRETE WALD CONSTRUCTION 
— \ H N BtAOH OSO N Center St, Tor 
Vick Oollf The principal object of the in 
ventioa la to provida a convenient mean* tat 
constructing a hollow rodent* wall A 
further object ia to provide a form by men* 
of which tbe wall may ba eonatroeted abtp 
wire and daring tbe esaatmtetkm trinforoug 
member* boUbng the walla in (paced rataHe* 
may ba lntrodnoad without in any man nor 
interfering with tb* proper operation of tb* 

8TBBB0PTIC0N DEVKT6.-W H 0. 
Ditdlxt America*, 0* Th* invention re- 
late* generally to ptettre projecting mo 
chlnee end more particularly to the projec- 
tion of eteteoptieoa ptetwe* foc_jrinted 

pom la to provSe't'Jto'pl* 1 ' and inexpeuTre 
etareoptieon dertoe -1 — *t~Trff for ennAmiet 

'lansvsus •jnssH” 


the hair after the latter la wound on the 
main portion of the eurler and to prevent 
puaaibility of entangling tbe wire In the hair 

TABLE-SLIDE CONSTRUCTION — S 
H Cook 100 Main St Matartown. Wla 
An object of tbo Invention la to provida a 
table ^aUdr^coostruetion In which the oBtfing 

provide the maximum amount of eupporting 
aurfaoe to the plate* ootinotflng the member* 
together A further object ia to provide a 
device hi which the end eliding member* era 
adapted to be reload nightly ao aa to per 
vent the Bogging of the end* of Hie table 

BAG— A. J Famowohth and E M Sr 
Clam SIB Batter St Ban Franetooo. Calif 
Thta invention relate* to bag* that ora in 
tended fur anapmudon from onpporting d* 
vice*, and particularly to mob bag* when 
mod* of peptr or easily torn material tb* 
pnrpoe* 1* to provide a oimpl* and inaspan 
oiv* bog that ean b* auopeodod in oneh man 
tier that the weight of Its content* will bo 
matadned ky a relatively Urge portion of He 

ACOUSTIC DEVICE— H D Bnown, 
c/o A Fetoberg 280 M*dbon Are, New 
York N Y The invention aim* to pro rid* 
a device adapted tn be wont upon the p eroon 
of thorn wheat bearing 1* defective for the 
parpen* of tn uml t tin g and intaMdtrtag 


gffig&BESSte 

prorid* ■ nwt and a tti na tiu aosamblsg* of 
eontatpan U whtoh artiste* and material 

s&h^ittss&si 

iSSTStSSSSf*SS&^ = *' ' 
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U7 


Amo*, ms 


SSKSfiBeH 

toltotoi» W *4 rt Bk with EHi&fl for ittlfih* 

uj It to wqr Cpbtio, tb* button ton* pro* 
rife) with * to* which wttm , to retain tfaa 

safawssTj? ***-“-■ 

Ci 

the ra*llte*t htoh* of 
gift <■*"«■*> 

BURIAL APPAImtui . — * u jure- 
dim, « Masting fit,, Charleston, a O This 
invention relate* particular! v to »n ap- 
paratus dtolgnad to receive the earth from 
strashlydag (tore end hold the asm* until 
eaeh time u It U dralred to re Ml the grave, 
at which the* the apparatus functions to 
deposit laid earth In the grave lo sub- 
stantially a unit maas. An object la to pro- 
vide an apparatna which map be folded into 
compact form and readily transported, with 
a miaUaom of time and labor (Bee Fig la) 

refrigerator and cooler.— 

W M. BifW. <?/« Vepo Corporation, lflB 
Batter Bt. Ben Frencieoo, Cal Thie tn- 


articiee. An object ie to provide a eaM 
which cmbodlca la cm article meana tor 


(Bee Fig. 11.) 

ELEVATOR INTERLOCKING DE- 
VICE.— J. B. W Focal, c/o Fogal-Wffl- 
lame Safety Deviate Co., Qainey, IU Among 
the objects of this Invention Is to provide a 
combination latch for elevator doors and 
'oeklng safety device which is timpls in 
motion end in which the electrical 
point* of contact are thoroughly ineoieted 
‘ ‘ tber object is to provide s devloe which 



DOOR-OPEN INO DEVICE.— J E. W 
Eooal, 1700 Bute 8b, Quincy, 111 The in 
vention particnlsrly relate* to a device for 
operating folding doom. An object is to 
vide a device having means for lockin' 
sections of the door in closed position 
for preventing relative movement of the door 
nntil the locking mechanism has been sets 
‘ to release the door The parts are nr- 


partionUrly to i so- 
■a tor in which a re- 


a for storing 

„ o constructed that with 

the aid of a Hqnld evaporation, preferably 
tbs evaporation of water, the food may he 
maintained in a perfect state of preservation 
The object Is to provide such a recepude 
which wUl be property ventilated, maintain 
a coding and refrigerating medium, and 
may be prodoCed at a comparatively low 
C09t> 

PIVOT BUTTON — M. Wrai, 148 Beach 
74th Bt, Arvem*. N V The object of this 
invention is to provide a simple and efficient , 
button of the pivot type designed to carry a 
r and which may be readily at- 


M fabric to wSdTu it si 

ROLLER SCREEN.— F R. Konera. c/o 
W H Jackson Co.. 2 W 47th Bt. New 
York. N Y The primary object of this In 
vention is to provide a screen of the toller 
type especially adapted for nee aa a protect 
log aorean for fireplace openings. A further 
object la to provide a semen which may be 
adjusted to vartoua positions relative to the 
opening without tagging and without the aid 
of a positively looking means. 

8INKBR— 8. If Oxe, c/o Mrs. Anna Aid- 
rich, 18D W 128th 8L, New York, N Y 
This invention relate* to sinker* for flehlinee, 
and has for a general object to provide 
sinker so formed aa to n*ult In a bettor ho 
on the bottom of the water, ao that a sink 
of medium weight may be employed The 
increased holding action furthermore requires ] 
tarn paying out of the line ae compered with 
an ordinary sinker of equal weight, resulting 
In lean strain on the pole and tackle. 

TANK.— J W Kwuit, East Millstone, N 
1 An object at the Invention la to provide 
a tank In which combustible and explosive 
material may be stored and- at the same time 
protected again* fire. A further object la to 
provide a tank in which the parts are ao 
formed that one or mot* walls or ebsets of 
water is provided around the tank for pre- 
venting explosion* or burning of the oontanta 
of the teak 

VANITY OABEv-B. Al . 

side Dries, New York, N Y The invention 


with very little friction 
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II AIR CLIPPER.— C NAnni.vi, Manhat- 
tan, Nevada. This Inveutiou relates in gen- 
■ral to hair dippers aa commonly used by 
barbers, but has reference more particularly 
to means in the nature of an adjustable 
uttuikmcnt to enable the clippers to be oaed 
r cutting relatively lung hair, as 
odium and short length hair, ull o 
ini. without the uecossUy of using 
KNIFE. — L. B Hatch c/o KobeBtI 
BtohIR, Waterville, Maine The invention 
ha* particular reference to folding knives. 

‘ «g the objects is to prmidc in combine 
with u folding knife meana for posi- 
tively lucking the blade respectively in 
m! and dosed positions, and menus for 
ring said locking means A further 
object ie to provide means for effecting an 
luitiul opening and movement of the blade. 
The knife la comparatively simple fn con- 
struction and operation, and inexpensive to 
manufacture. 

DENTAL TOOL. — O O Bell, Ashland, 
Ky The Invention particularly relates to a 
tool In which a plurality of teeth are pro 
vhlod, adapted to move In various circular 
pairs when the tool Is rotated, for the 
moval of the execs* plaster from a plai 
of pari* mmlel, anil for the shaping up 
the model so that it may properly fit within 
a Bask. 

LOCK.— M. A*m, 1412 Wilkins Ave , New 
York, NY An object of the invention ie 
the provision of means whereby the lor 1- 
may be operated either by a knob or by 
key, and whereby whenever the knob ie used 
to actuate the look the connect' 

the bolt and the key-operating 

be removed. A further object reside* in the 
provision of a look bolt of particular 


VISE. — IV Boat, Pteterien, 

On* of the prlndpal object* of l 
la to provide a via* whfeb is quick acting in 
that the jews may be easily adjusted to 
their approximate position* without necea- 
tity of continuously rotating the main oper- 
ating screw while at the same time not 
impairing the effect! renees of the screw 
when it la brought Into action A further 
object is to provide a vise which is strong 
and cnpable of exerting a very powerful 
gripping action on the work engaged 
COMBINATION DOORKNOB AND 
RINGING DEVICE.— E. B. Caukxwooo. 
16J0 Franklin St, Oakland. Calif The par 
ticulor object of the invention is to provide 
a ringing device hidden in a doorknob that 
will sound an alarm when the knob ia turned 
in either direction The deviro ie con 
strnctod In such a manner that ita 


LOCKINC1 BOLT— S. W Raid, 6 SO 
Valencia 8t , San Francisco, Calif The 
primary object of the invention Is to provide 
meana which may be conveniently used for 
permanently or temporarily damping plates 
or the like The device Ie especially adapted 
fur use where it la desirable to clamp two 
or more plates together preparatory to rivet 
ing or otherwise fixing them together 
LVWN EIK1E TRIMMER— J Lmeh, 133 
So West St , Allentown, Pa. Ono of the 
foremost objects of the invention ia to pro- 
vlrlr a cutting Implement for edging that 
portiun of u lawn at llte aides of s cement or 
other sides oik, a turf remover and cutting 
ie being included aa elements of the im- j 
incut. A further object la to provide a 
( in which the cutting gage Ie adjustable 
that different widths of turf can be re 
moved hs ilealred 

'ASTER, — II R Kwaack. 144 N Lin 

i 8t , Chicago 111 An object of the in 

veutlon is to provide a caster that is uppllcu 

" v nrinua articles of furniture, trucks, 

he like, and has means tor bolding « 
ball member ao that the latter has s rolling 
ntJiit with the floor A further objeet is 
provide a dsviee having menus for bolding 
bull member In operative engagement with 
Moor and for preventing trillion botweeu 
u umvublo purts. 


STEAMING CABINET -L. Aiogi.trs, 
e/o Circle Pleating Outfit Oo. 52 W 81*C 
Bt, New York, N Y Among the object* of 
this invention la the provtrian of means 
whereby article* placed within the oebinat 
*- be steamed are property and effectually 
anted without becoming wet «nd eBeetn- 

/ steamed on oil aides. A further ohjeet 

resides In the provision of mean* whereby 
the articles are kept out of contact with th* 
wall* of the cabinet and the condensation of 


tween the rising on the jamb and 
on the door la effected 

NAIL PT'LLEB.-J B, Bbadmt, Box 
1230 Miami. Flo. An object of the inven 
tion la to provide a stmpjs and effective tool 
which la adapted to be used by cabinet 
makers, Joiners, carpenters, and others work- 
ing in wood, to occasion the withdrawal of 
nail* driven into wood. A further object 
la to provide a tool which facilitate* the 
drawing of deeply driven nail* without 


Heating and Lighting 


being 
r armed 


GAS HEATER.— C Vai Haitvoost 331 
uuth \ve Waukegan, 111 An object of 
ie Invention la to provide a gsa beater in 
which the boated air la by paaaed through 
plurality of radiating pipe* before It is 
polled Into the room A further object ia 
...e prov iaion of a devloe in which the heated 
air first flowe outwardly from the oeuter, 
then upwardly along the sides and then out 
at the roar the air in the roo 
drawn by the heated pipe* and 

Oil, BUHNER— W K, Lnwu. 
ou*e 8t Cheyenne, Wyo. An object of 
is Invention ie to provide a burner which 
is adnpted to be arranged within furnaces 
' heating plants originally constructed for 
use of coni or the like, as a fuel, whereby 
hydrocarbon fuel, such as various grades of 

" may be used for auch furnace * 

... naive changes, if any, in tin 
construction A further object is 
struct the burner 

i* 

g the best O' 


ATTACHMENT FOR GATHERERS 
ON 8EWINO MACHINES.— U A. Pole 
LIAM, Box 72, Frankfort, Ky This inven- 
tion relates to a seam ripping attachment to 
be applied to a sowing machine. The invreu- 
coordtnstos the gatherer and an oacfl- 


n of gatherer employed on arvrimg 

HO WBR-TRA NSM18810N MECHAN- 
ISM. — J iMPxi.iJxtxai, 102 Meserole St, 
Brooklyn, N Y Tbo general object of th* 
invention is tbs provision of a simple and 
durable power tr an am Union devioe that may 
be mounted in conjunction with si 


RECORDING DEVIOE FOR LIQUID 
I MI'S —A B Surma. Gram Valley, 
Calif The invention lisa particular rtfsr- 
eoce to oil dispensing pumps such os or* 
commonly used in automobile supply sta- 
tions. The device is Intended for use as 
dispensing means in cooperation with * 
faucet, und to provide an automatic mean* 
of eliminating uuy errors of tho operator in 
"te fuilnre to record the sole mode. 

ROD ELEVATOR — C E. Bikmak. 
net Hills, Calif An important ohjeet of 
IP invention is to provide a device adapted 
>r use iu lifting the rod or tubs of an oil 
well, nnd means whereby the asm* may be 
operatively connected to the upper portion 
of the sucker rod so that when au upward 
pull la exerted on the devioe th* eucker rod 
will be elevated, and manna whereby the 
operator may release tbo device by a spring 
without possibility of Injury to himself. 

CLEANING BRUSH.— E. Omasa, e/o 
Munn. Anderson A Munn, Woolworth Bldg. 
Broadway, Now York. N Y An objeet of 
" ’ “ Is to provide at ’ ‘ 

is ntiliaed for cl 


which will be adjustable to virtually oil 
planes and which will further bo primarily 
adapted to cooperate with the surface to b* 
cleaned, which surface is disposed at on 
angle to the mounting of the brush 
HEEL CUTTING MACHINE.— A. 
Houoki. e/o Schmidt. 1237 College At*. 
Bronx, N Y This inventor ha* beau 
granted two patents of a similar nature, 
(hey relate to shoe machinery for trlmminr 
the front of heels, tbs object being to provide 
construction wherein th* unfinished heels 
may be fed into the machine and aqto- 
' it th* proper pises, th* ar- 
ig such that the hoels or* 


rotatable platform with holders for th* 
eels, and the speed of catting may b* 
aried t Dec Fig 12 ) 
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CONTROL HEAP — D 

«B- Mesla, Tun The innotint) (dates 
to well-dri lilng apparatus, wherein valves 


oil sealing device ia being applied 
moved. A purpose ia tha provision of 
trot head in which the valves are snp. 
for movement In aim of the same circle so 
that in dosed position thole confronting 
edges meet and thus provh' — . . 

sent for preventing the [ 
tween the valves and drill i 
DEVICE FOR STRAIGHTENING 
PHOTOGRAPHIC PRINTS — O U RlSS, I 
Rapid City, S. I) The Invention relates 
to a mechanical device for atraightenlng | 
photographic 
curled durlni 


rollers and i 


i means, whereby to 


adapted to enact with the belt for delivering 
the straightened prints therefrom in an or 

APPARATUS FOR HEAPING OR 
PILING UP PACKAGES BAGS. AND 
THE LIKE. — J C. THotmor, Parls-L'IIoe- 
pital, Saone and Loire, France. The invert 
lion has for its object to provide n devioe 
for taking packages from the ground or from 
a floor and piling them either on a platform 
or above tbe ground Ths device ia ar- 
ranged in such manner that the wbola of the 
apparatus may be raised or lowered on 
" ' to required place and tbe 


SPLIT HUB IIHAD FOR CYLINDERS 
FOR SPINNING FRAMES, SPOOLERS, 
AND CYLINDERS OF LIKE NATURE. 
— W IRuukin and J U Juris, addresa 
John P King Mfg Co , Augusta, Us. Among 
the objects of the intention is to provide a 
spinning frame cylinder which Is constructed 
in such manner as to permit of the (lisas- 
sembly of the cylinder and the removal or 
replacement of the shaft upon which the 
cylinder le mounted with the necessity of' 
removing tbe cylinder from the cylinder 


AUTOMATIC BEARING ADJUSTER. 
— J F Rosa, o/o Kll Nock Co., Davenport. 
Iowa. An object of the Invention fa to pro- 
vide a device that le adapted to be applied 
to a bearing and U automatically operated 
to adjust tbs parts of tbs bearing relatively 
In order to compensate for weer on the bear- 
ing and on s member journaled therein. A 
further object fa to provide a devioe In which 
the adjustment of the parts la effected by 
spring actuated means. The device is | 
adapted to be applied to an ordinary bearing 
without extensive changes. 

1-OUI/TRY DIPPING MACHINE— O. 
E Host ok. o/o Automatic Poultry Dipper 
Co., Wichita, Kan An object of the inven 
tton la to provide means for removing vermin 
and scale from tbe body and legs of fowls, 
and for automatically dipping tbe poultry, 
and thereby relieving the rare taker of the 
tedious method The device consists * - 
runway adapted to be pat In commanie 
with ths outlet of the poultry boom pro- 
vided with a hinged bottom which will r~*- 1 
meticsUy drop the poultry by their 


WARPER BEAT— A. J Pram. c/o A. 
M Buprenant 200 Oak Hall Bldg., Paw- 
tucket, R I This invention relates to mats 
adapted to be attach od to a warping machine, 
to provide a rest for operators. An object 
is to provide a device adapted to be sttaehed 
in a desirable position with respect to s con- 
trol member of the warping machine, or 
moved out of the way when not in use ■ 
which embodies means operable by 
weight of " 


BED BATHING APPARATUS— L. E 
Bgainu, 1007 HU1 St, Seattle. Wash. Tha 
object of the invention fa to provide an ap- 
paratus which may he easily and quickly 
attached to a bad and arranged for bathing 
a patient in the bed without greatly disturb- 
ing tbe patient A further object is to so 
construct the apparatus that it may be rosily 
folded into a compact bundle and transported 
from place to place by a nnrsa or r“- — 
person. 

SUPPORT FOR INVALIDS. — 0 Kxh- 

...Dunlap St, Memphis, Tenn. 

of tha invention is to 


8UKUICAL INSTRUMENT. — D. Lo 
Glumes, o/o George TUmana A On, 107 
Park Row, Now York, N Y. An object of 
the invention ia tha couatroetion of a- corgi- 
by manna of which the tonsils 

“* -gUP •- --J , pctfaot 

lodged in 

the throat, aside from the foot that • sever- 
ance of the tissue fa permitted fay ~ 
this device (hat " 

with less d auger of 

TRUSS. — W Sc hu no, Menard, _ 

The invention relates particularly to a 
in which provision is made for the allevia 
don of what are known as scrotal ruptures, 
the primary object being tha provision of a 


SHrwj&trgstj 

pre sented to tha road — * — - J ^ 

vt’ed for ora nesting t 
fellies by a plorsHty of 
secured to the rrapectit 
AUTOMATIC BRAKE FOR MOTOR 
VEHICLES.— J Pnux, 1408 N Kimball 
Ave, Chicago, IT 


obstacle. Tbe device la — 
not likely to got out of order. 

401 Collins St, Joliet, BL An objact^f toe 
invention ia to provide an onload 1 — M ~“ 

having* ttrtxhl* ^Ixxfrand having 


LEAF TURNER— D Hoxcku, 804 Van 
derbllt Ave., Brooklyn, N Y One of the 
principal objects of tbe invention ia to pro- 


file like will be relieved 

of taming ths asms by hand. A farther 
object fa to provide turning mechanism in 
the form of a dip which may be readily ap- 
plied to a piano or the 7“ * 

push bottom actuating m 


• readily ■ 
a a pedal 
is for turning ths 


CARBURETOR— A H. 

dumbos Ave , Boston, Mara It ia an ob- 
ject of the inv notion to provide a carburetor 
which win produce an extremely efficient 
mixture during Idling, end high speed and 
will additionally produce an efficient aoeeler- 
nting mixture cansing the motor to readily 
take hold dnring this interval, and virtually 
precludes any danger of tbe urns stalling, 
upon its being suddenly aubjactad to a load, 
at a relatively low engine speed. 

OASEOUS FUEL MIXTURE— D Boh 
xru, 100 W Htokmann St, 

Kgj The invention jiuirticuluhr 


whereby the load oan be deposited at various 
elevations either directly to tbs rear Of the 
track or at either aid* thereof 

GEARING —A Sanrw, 70 Richard Ave., 
Glendale, N Y One of the objects of the 
invention is to provide n gearing in which 
two shafts may be drives in one direction 
unci more power may be applied to the shafts 
than Is posiriUf in ths ordinary form of 
gearing. A further object is to provide a 
gearing at this type in which tbe rears car- 
ried by tbs shafts to be driven are driven 
upon opposite aides of their respective 
shafts. 

AUTOMOBILE TOP.— 8. H 


provide a devioe of simple construction which 
may bo placed In the pipe loading from the 
carburetor to tbe manifold of tbe engine, and 
secured by a mechanism having no movable 
parte, thus avoiding likelihood of loos or de- 
rangement and avoiding the Improper intro- 
duction of raw gee Into tbe engine. 
VALVETAPPHT SILENCER— G W 
loonr and C X Moset. 438 10th Ave., 
Seattle, Wish. The primary object of the 


■live i 


■ to relieve the noisy condition 


caused by the pley between the rode and tap- 
pets, and further to so construct tbe silenc- 
ing means that it may be readily iocorpo- 


ROTABY ENGINE— S. E Room- 
paaraa. 407 Tudor Hall, Mara Are. end 
10th St. Washington, Pa. An object of tha 
invention le to provide n rotary engine am 
bodying means for automatically and gradu- 
" cutting off the flow of fluid Into the 


u orescent against which it works 


Pertaining to Vehicles 


Texas. An object of this Invention la to 
provide a aids damping body for automobile 
tracks and all otbsr vehiofas wkh* win so 
able tha se raying and asperate dumping of 
two (Hfitwt iMRfetrtftlti oc tht mqf ond 
conve ni ent carrying and ai nfnhsn soas lump- 
ing of the same materiel. Tbe dumping 
bodies cons is t of two lengthwise para&al and 
sidewise aborting nations, with mechanism 
for derating the same from tha cantor of tha 
track to dumping position. 


788, Central Station, St Louis. Me. TUs 
Inventor kas been greeted two patent* of a 
similar nature relating to p ni uma tte rctfUant 
Wheels in which the inflated tfoo s ir a c ton 
thereof ia Mated frost coo tact wpT$a 
read ia order to toMatoa wear therm, « e 
object is to provide - -*— » 



the objects is to provide _ 

— ch may be easily manlpn- 

■o aa to be oonined within the walla 
body or extended above the top of tbe 
body, end to provide a folding top so con- 
structed that It may be collapsed In such a 
m minor aa to be nested without the neces- 
sity of taking the same apart 
PERMU TATI ON LOCK FOR IGNI- 
TION SYSTEMS. — F O Wmr, HUB 
Southeastern Ave., TndianapoHa, Iod. The 
general object of this Invention Is to pro- 1 
vlile e device applicable to ths coll box of 
an antomohllt for locking the eoil elements 
to prevent surreptitious removal of tha ootls. 
An important ob^mMa to provide an am- 


adapted far mu with tetrad ta ring a tew 

htd tSt aod teTtoddM of vUtiun 
■nay retr a c t the lersr from Itaneir- 

s i jtal&fS!5Jsr ,aB!!S 

oat olfetetfthfa tnrootioa fa to pswrtS 

jn sa3.“&'i?TV*a' 

attfUM_or display, hr mean* <4 hgag ff s 

ires. 

STABILIZING AND ALININO Mb 
riCE— G. R Luvuct. New Omtio, Weak. 
[Ms foventiau reiatea to attafog devfoto 
apaelaBy adapted for naa with the atoafthff 

veehsnlsm of motor vehiatra The ohjaat la 
o provide a device of this character wUat> 
ntererpto, ahaorfao and oppoaaa rood shocks 
.jud vibrations, ellmlsatos baob late dad 
oauses tbe vehicle to maintain a time c o u rse 
l roads and around sharp curvra 
: ABSORBER— F. A. Dowura 
Antonio Aw* Alameda, Calif. 
The primary object of tha invention is to 
provide a shock absorber which is adapted, 
to be associated with tha spring Sumatra? 
of vehicles ouch as antomobOes hr absorbing 
and diminishing shocks and vibrations lad- 
dent to the irregular! tfae of ths road sur- 
face. In tide devioe nit fa em p l oy ed m ■ 


TIRE CARRIER— J S. Kcrnr, 880 HIU- 
de Are., Jsmslos, N T The invention 
. -In tea to a carrying frame at tha rear of aa 
antomoMle for supporting a pair of apart 
dree and their rlma. An object is to pro- . 
vide means whereby the tires can be quickly 
and easily damped in ths frame or removed 
"lerefrotn, with means for looking tha dstnp- 
g part agaiaat movaaunt an aa to prevent 
eft of tbe tires. 

ADJUSTABLE JOINT.— W B. Botaxs, 
lfllfl Waterloo St, Loe Angeles, Calif. TU 
Inventor kae bean granted two patent* of a 
similar nature which have pardeular refer- 
ence to a joist to be mod for asonring the 
bumper of o motor rehiefa to tha frame of 
“ some. Tbe frags* non ally carves do wo- 
rd where it engegeo *e vshfaU spring 
I the our*** vary with the different task** 
vs hides, tha framae also vary hi aura 
tteu, sod H fa the object of thorn itvtu- 
“ * suitable j# ‘ 



proyMa a suitable joint b 
Mffug tha temper and 


taper and tbs frame 
used for prurtiadte 


WHEEL LOCK— J B, JoHjrs 

Ava, E, Wsrreo, Ohio. The a 

inveation lg primarRy to poavtda a 
device adapted to bo aoeodateit u“ 
ing whealaoeh as fa Mattel wi 


nectioa between the front axle of a motor 
vehicle and tbe wbetia, allowing the Uttar 
“ *“ ’ iveu by tbe front axle and at the 

* allowing the pivotal motion of (he 

wheel* on tbe axle whereby tha motor rakfafa 
may be steered. 

VALVE— W. E pgmnaub 141 Bearer 


need in supplying gasoline aarviaa afa 

for an expadltioaa discharge and flMng ac- 
tion, whldhwiU bo leak-proef and oaay to 


tad toprteMi 

of stirs wUeh 'replaoee Am uLtito 

J hm*r tube, fonetioua to fire the re- 

0*1 red raaQfaney and at the autos titet (dfat* 
t nates the trout* toddeuf to foisted 5 m 
by pretindfagpwnKnres smdW wHro^, 



asm. 
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ofibactf » «<M55ihA* ■*■** wjoeoore far 
Ml* ). opa r e th ^ h ad, j n a M^ni irt ^cfAt^p-dowp ^ 

rfta re c KS ami of Cho hwm othod i oftlandSof It. 

Wbregaor drive l» mi far A* front nod, the problem of dim 


Study of Material and Methods Needed 
in Non-Metallic Gear Production 


Quiet gear-driven front end obtained Tests with a typical 
product indicate blanks are more expensive than metallic 
type. Fewer tear-downs and easier inspection offset extra 
cost. Analysis of manufacturing processes improves results 
By J Edward Schipper 




■ Mi aMMflk pn. Ia eaohrcag Mo i 


foot red «M «* obtain accuracy. Owlag 

pbdtat amchhuq op to thia time, thia, of team, would involve a 

SS&S^iST^Swt w^ ^ dn “‘ k "*■ D ‘" l ” p ““ , ‘“ 

The IMn la M a rin a Co, manufacture r o f nowwtafic (Mr 
bkaha.haeamdaia jat e re at i a g a tu dy of jeet whet can be accotnplUhad 
wMata-antaO* material. Tfla mnn haa non than (00,000 engine 



Metal |wt falM thin remrireraaat. I 


0 thin requireOMet, but It ia dificuk to kaap th 
•caaaa alight maccuradaa an likely to occur in th 
metal la not elaarit enough to comp onen t! far tfa 


etriklng matal at high apaade forme on undarirabia nolaa. Variaoooa In 
the tfoat aa ceh ay reo g w n ca n ne d by whip of aahaft at high epetd and 
by atSakchwyr/ ran tart rtaa to koatpyanaion ocean tuatathiaactxm. 

dhiaidlStwilSSI^Mt^tafisSSG^'bawontalSc^Md nSinwn 

aaat. Foe the aaiaa ifagTH oflnaccurecy, tie nop-mataUic gear would ba 


qufamr, bacaOee tba ribradooe aat up I 
mamaracy of the gear farm would be of 

load nwchla a ap e tto e nl a l w ork but fell 
graatdaalof'riivelnpaiiiit elnct thattu 



rtf 1 — Two gear frafa on Ikt MaswtU m 


Kttral rsaaona. It la quite apparent, for inetanco, that tha atrength 
factor! with thia type of material dccrceae vary rapidly with locreaiad 
diame ter^Con aaquanriy, the^imalkrgaata are far wronger tha n tho 

rare rapidly with incrcaaad diameter and. taking account of thaaa 
rarnaa factor*, it will ba aeca that a more durable and lowur priced 
rnttaUabon raaulta if the two amallar gear* are made of oorwaatalfio 
material, rather than the larger camahaft gear 

of yeara, and the method of manufacture la ofinteraet. The big problem 
la to eecura not only the necuaary phyikal proptrtwa, but afoo a high 

degree of uniformity Formica la manufactured Stan a apeciaUy woven 
cotton duck and Rodmanal main, the Utter bong the anhvdroua product 
of the Baked te Carp. A feature of the duck employed la tkatitpnmiata 
the aame itrangth in the warp and ia the weave, with the re eu k that the 
innhed material haa tho aama tenale atmgth both with and actore tba 


n# f — Four-par Iratn Jar front end drat cm fleo ' Th* cotton Jack, ia the fo— of- -v-d-m ""* —tY_ fa .akin led to an 

angina, empfogtfip Formrea gran for tks erGHkrkaft impregnation pracere compelling twn atepa and which 1! cUinied to uw 

and idler gran, and mrtal parr for Hr eamrhaft and aure the complete impregnation of even fiber of cotton with the red*. 

generator drttt gean. After impregnation, the treated duck u paaaed through a aawuarimted 

oven, the rpeed of p aaaa gc , circulation of air and tamporature being 

ata'S*that'umpi^ compound of any Sind abould not ba uacd In running warta tha reaction in the phenol ream, enddnvra off all volnela mats- 

in the caat-tren gear wi th a matter gear The ebraare in the Upping naia, including whatever moiature there may ba in aha duck kaeif 

compoundimberaltielfin tha grer and very ihortly cute away the teeth After thia treatment, thaduckucuttnto iheeu of the proper aha, tha 

of the nort-mettHic gear Tha manufacturer further atatea that he individual laminaoona are built up to the domed thicxncae and eub- 


agg aftag^at g rap srsd«r 

cettUf aaacMaeaawal at when laaeallodia the timing gear truo. ’ aoapecta that tfua practice I 

Thia manufacturer atatea that attaapta to eolva tha noomatalUc nocwnetaliic eeure. 
g aar c i rtifag|irnblamwlH fall tftba^otmoat palma re notrek moWbAimt ^ 

■pnlla at aoiay gaara aad ■«* nolutioa aacept tba very Inefficient and It ia, however, a fact tbi 

coedy one of changing timing naan oo almoec finiebed tnfinea. drive on thw particular car 

Aa tba afUhBMWamanaSctunrmmM to agree with thatofmoet proved aetufactory to the 
Othetx who hare o ff e r ed their vlewi on thia Important eubject. a further with approximately the aan 
expoaltxm eddre poiataaiada by him will beof inlereat. It la neccerery timing tram on du.crehrec 
to haregoodaurblnre. la prefect algaiaant. true runalagarbort, etc , Uv bring driven from a pu 
on which tocatorhiibtbagaiua.He ad Ti a i a thacutriegof onegem- ita Tba water pump la mounted 


Trhrmmfmr Fanafoa Gtmn 
It ia, however, a fact that Formica gore, aa uaad 
ive on tba particular car in both four and are-eyfij 


farted to the final curing procore in eteam heated bydraubc preaal 
where a preeeure at nearly one ton per aquare inch ia armbed. T 
material 1* cured at a temperature of about 175 deg. C_ Tho ttma 

lendera^the fwod^g ^failiUa imdmaoIuEfo?^ 11 ' 


drive on tha particular car in both four and tn<yfiadcr typre, hare rendcra the product practically uifuabla and meolubie in watar. oil or 
proved aetufactory to tha manufacturer Thia concern fita th. genre «yof the ordinary eoiventa. Tha marenai ia removed from thaprerere 
with approximately the aana rbachUch aanaed with metalware. The In th. form of dmett, and from there, ahreta theblre,kaa«cut.ritherby 
timing train on tin. car ha. only two ge^ the generator and fan areem- band ..wing or circular cutter*. The marenxl it then rebjocted to 
bly being driven from a pulley mounted on thn crankahafa eatenann. critical inanectioci with regard to harebieee, iaaolutuEty, tanademagth. 


time rather thqa tho "greglag" of blank, an aa arbor It la neceaeary ahaft-Noinertiafortaaofanymagmi 




to kaap th* baba abarp. 

In Cutting —■ re n a l (i g a ai a, tha blanka 1 
avoid breaUagotit teach. Aafaraaipeedaati 


Moat of tba manufacturer! uelng gear! of Formica or a amular com- 
pound bare found that more fibaral tolerance, for backlaah are poasbla. 
Tho abaft centera, however, muat b* held quite cloaa. One concern cute 


1 regard toh a r d a a aa, ia a o lubiSty, tauUaatreagth, 

y of looftafper aq. In., a BontU hard area at 
of I J», and a coefficient of linear expanakm of 


ba baadlnd Vka brasa. Some matertala the Formic, gran to bare about OOOJ in. imekbuh. If tho tooth form 

if thaaa. and heCx are held within narrow Bnuu, the reauita have provwf vary 

aa found that noiweetalUc genre art aatafactory If not accurita, tba (care wear out rapidly, aod nearly 
every caaa of undue deterioration baa been ehatgenble to Improper 



-n manufacturing tuning gear, from I 

nacomry to check the finiafledjirodoct very cVnely while netting up tha 
took, aa tho material baa a afight tendency to apnng away from tha 
cutter In machmmg. The Maxwell Motor Corp. haa found Aat the aama 
Smite can ba bald aa on metalbcgaare. When thU ir dune a quiet front 
cad ia paaaible with nagfigibla Hmnioa In areembly 
CWoftho ^ ^wb^ la J^ M d p ^Mjijii^^^y ottre lB 

gaara abould bamada of otJ^kWoreF^ a W tun* it waa*bXUd 
that tho camahaft gear abnrid ba ■onHuetallic.Tmt manufacturer* ot 
■OMatalUe gear material, soar bore become con n need that it ia better 

tha la that tba tartb of the eraatofcaft aod genetmttr gcara wear only at 
tba peint of ancahmg with Chacamahaftgear, whereat tba camahaft gear 

wean at two poinfa, wMra tbootaakSaft gear mjahea with tha earn- 

abaft gear aaawhtra tba gareratOf gw meahaa with the camahaft rear 
Furthermore, there la aa awVM wearing actloa upoa fha camahaft 
naar. At 00a point It fa being driven br the cT.nkahaft gear and at 
another lain driving tba ganeteaor gear Hence, th. fact that tba cam- 
aboftgaar hm awlea tha afaabw ofmath it more than offnt by the 
doubia aad aaaewt wear ocpiaiaad above. 

CH^fclhMbtfat Sam* 






\ Insulation Co^ Winton Place, Cincinnati, O. 
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Mastering Nature’s Forces 


Without the telephone "re- 
peater," the entire electrical 
power available on the earth 
would not be aufScient to make 
bana-continental speech com- 
mercially possible. The three 


on Bell System long distance 
lines have increased the talking 
range of every telephone by 
thousands of miles. By mak- 
ing possible die use of smaller 
gauge wires, repeaters have 
kept down die cost of equip- 
ment by millions of dollars. 

The repeater is only one out 
of scores of scientific develop- 
ments of equal or greater im- 
portance in the advancement of 
telephone service Bell S y s te m 
progress has been a continual 


possible barriers, and 
dnual finding of new ways to 


overcome them. Each step in 
extending the range of s pe ech 
has come only after years of 
study Each important piece of 
telephone apparatus has had to 
be created for the need. Each 
working day this pioneering 
goes on. Nature is harnessed 
to a new duty and mechanical 
ingenuity improves the tools of 
service, as fast as science finds 
the way 

Not only Is the Bell System 
daily conducting research within 
its own nation-wide organiza- 
tion, but it is studying the dis- 
coveries of the whole world of 
science for their possible appli- 
cation to telephone service. 
Only by such eternal vigilance 
haa the United States been given 
the best and cheapest telephone 
service in the world. 


• Bell System* 

American Telephone ano Telegraph Company 
And Associatco Companies 

One Puffer, Om System, Umtwr—l Jseufaa, mi mil rfh wtm f 


LATHES 
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ts Printed— Baaing 
is so— fdsesd (3a Ms < 

aa Boritefa librarian tattesataa that riau 

invention ot printing ts Bangs ta the ftf- 
♦tenth oentury tbs Output of the world's book 
pnssos has aaouut ad ts about 1MOOOOO 

tltln, of whkh same 4,400000 have boon 1 

printed rinca l«oa Tbs librartaa believee 

that perhaps 30,000 of all tbs books printed 
■tlU possesses Telus. 

Ns Girl Engineers Need Apply— An I 
English (tenner recently shipped s woman 
engineer This wu a concoction made by the 
powerful onion to stable her to ecxaplvts 
18 months st see so es to become s folly 
certified engineer Work in an engine room 

especially on a smaller type of steamer is 

very hard and seems beyond women's 
strength. It la not likely that the experi- 
ment will be repeated, shipping men think. 

An Electric Fashion— To keep up with 
the fashion a woman most change her hand- 
bag pretty often. The latest la an Ulomi 
noted one. When the bag is opened a tiny 
electric bnlb is Immediately switched on, 
showing the interior, end allowing the owner 
Instantly to find keys, money, theater or! 


n-Ca Trent Investigations. — In con- 
with Its stadias <3 the distribution 
and movements of larval fishes and other 
pelagic marine organisms, the Bureau of 
Fisheries has undertaken In vestige done of 
currents of the north Atlantic rout 


1000 drift bottles. These have been dropped 
on three lines, running respectively, for a 
distance about 70 miles oS Cape Elisabeth, 
1B0 miles seaward from Chatham, Ham., and 
100 miles seaward from Bandy Hook. The 
stations are at Intervals of about one-half 
mile, two bottles being dropped at each, with 
drugs at different depths, the bottles being 
weighted so as to float with bat a small part 
-* the neck exposed. Bach bottle contains 
mrd offering n reward of 26 cents If sent 
the Bureau of Fisheries with information 
concerning the date and location 


Cheaper Sleeping Cara in France- 

Sleeping cars on the continent ere something 
to be indulged in only after counting the 
cost bat drastic reductions in rats mast be 
’ if the traffic Is to be restored to Bor- 


es ra. The first rises rates have been 
outrageous. With the new cere, one can 
travel in a second doss "couchette” forlsaa 
than the straight first class fere, and in a 
third class "couchette” for less than a 
straight second rises fare. The pries for 
250 kilometers (166 miles) in the second 
Hass Is 18 francs and 85 centimes, and in 
the third rises 11 francs nnd 00 centimes, 
both in addition to the railroad fare. Coach 
' with tlx 



A Postal ImprwsaasnL— Another time 
and labor-saving device for use In expediting 
the mails baa passed tbs experimental stags 
end is being tested by the Post Office De- 1 
»t Tbs device “*" * 


.lass mail by large matters, before the 
stamps hava been affixed, ' “ ” **■ 

” them in tbs original 


ed, and will then pe- 
al steed oofl. Hare- 
a ot sock mail bars 
temps media which 


ig the running «f so* m... 

* ssneeUnx aiarhlars st ths past 
afloT“wttli the saw 4svics in operation, 
however, ths stains weald be purchased 4l- 
resdy osnceM. The mdl with tbs os n cs l s l 


bandies by tbs mailer tutor ding ts denti- 
tions and seat ts A* pest efites where it 




•sUag rsasHas, Various 

* 

JJSpmSmGyS 


SPRACO 

“EXTRALITE” 

The meat rrvolnbonsrr cost caalsg appa- 
ratus in any field ad industry. 

Nasa everybod y can take advantage a i ths 
tremendous economies of spray painting. 
Dots the work of J to 13 skilled hand 


Fite any B 

9 


a^quMdTiss 
use it on— 
Private 4wsM 

&“ 
gt Wrists 
risssM r arisrii 

nswrtt 


. Doss the work quicker, 



New (/mi Discovered 
Daily 

for this msrveloas labor-saving and al- 
ready widely adopted equipment for put- 
ting on paint FASTI Investigators say 10 
yean trill see nearly all painting done the 
“SPRACO” Way. Thousands erf firms 
and individuals now saving hundreds of 
thousands yearly with mechanical painting 



SPRACO “EXTRAUTE" 

now makes It possible far everybody to 
palm the “fiPRACO* Way Go fate basi- 
nets for yourself. 

Be progressive and sggrwiin. 

Get alfoe on “EXTRAUT*." 
JPnriM as at ware far price, 

' fmU driarifc U 4Uts, He. 
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Here they are Sir! the world’s most distinguished 
cigarettes — in a special new size— 20 for 30$ 


Cfy them tonight 
jbrjvur Luxury Hour 

-that easy chair hour 
after the days toil, 
when eveiy man feels 
entitled to taste life’s 
beft • • Soon jou will 
snrokethemanfeBw^ 
PAtiNUa^prcw/f 

list- pbun ending 

2ofir& Ot 



For the connoisseur’s taste— and 
the thrifty man's purse— here’s the 
best cigarette news in many a day. 
Famous Pall Mall— the most dis- 
tinguished of all cigarettes— is 
now available in a special new 
•ize— 20 for 30c. 

At “a shilling in London— and 
a quarter here,” Pall Malls have 
always been the world’s best 
cigarette buy But the makers of 
Pall Mall have evolved new econ- 
omies in manufacture which 
leave the quality intact, while 


materially cutting the cost to you. 
Hence, the new "PALL MALL 
SPECIAL”— twenty genuine 
Pall Malls for 300—8 triumph in 
volume production. 

A trimmer cigarette than the Pall 
Mall Regular— a little smaller in 
girth, but with plain ends only— 
and with the same exquisite 
blend of the choicest Turkish 
tobaccos that has always made 
Pall Mall incomparable 
Try Pall Mall Specials tonight 
for your Luxury Hour. 


20jor2>0$ 

[west Of THE fUOCKIES 20j6r 



To equalize pressures 
and as a safety feature 

Thu valve automatically ahuta off the flow of steam 
from header to boiler in caaa a tube should burst or 
other internal rupture occur thereby suddenly re- 
ducing the pressure in that boiler 
It also aqnallMS prawn m httsMn dttb rat boflan In a battery 
pravrattaf on* boflw from werUnf M a lower prraran than 


SwWjW Dm cri p m , FtUm 

JENKINS BROS. 
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Henry Ford 

Sectional Die* are Med extensively in 
the production of armature lamination* for 
electric motor* and generetore, according to 
IfseMaery, and are alao appUcabl* to the 
manufacture of other daaee* of • tamping* 
containing a large number of perforation*. 
Th* only weential difference U deelgn he- 
tween the eectlonal lamination (He end the 
solid die is that the punch hole* In the see- 
. . tioaal die are formed by section* arranged 

■Ml Weil M-J-l Week radially and accurately fltted end aneemhled 
" OT oo a plate. These eaeembled section* form 
H*i'!* 8*. .*V< y ***■■»*■ the tower die member, the punches, also 

RX^lSTSSaemMe. aaaetnbled on a plate, are aligned with the 

MMMtoMelb. SawTwhOy lower dl* aa In nb-pre*. construction. 

r „ Exhaast Oaaea from Dlaaal Engine*.— 

— — la the opinion of on* writer on marine mb- 

Muarow i 

gB MMOBC ateasa engine, either red pros* tin* or tortloe 

' type, with a oondeneer H* adroeatea the 

I STULL SHELVING <»* of a reciprocating ateam ugfa* rather 

■ ^ pieeel-ateaiB a* In the Stffl 

I ^oo»8**«to,Tool Jfc* £ 




Used by Hundred s of Large Concern* 

General Motor* i* only one of hundreds of large users of 
Skinner Bros (Baetz Patent) Heaters Ask us to send 
you the full list — it includes Ford Motor Co , Detroit 
Filtration Works, Crocker-Burbank Co , Federal Foun- 
dry, Lakehurst Naval Hangar, and others 

SKINNER BROS MANUFACTURING CO, INC 

Mud OSes and. Factory 1*74 South Vandeventer Avenue, St. Loul*, Mo. 
Eastern Office and Factory 140 Bayway, Elisabeth, N J. 

*MM 441 Uttt. M*. Cln.lt**, 411 Maiden BU*. Wi«*w,k. t Ww* St 


SRlnnerBros. 

CHEATING SYSTEM. 
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Good quality demand* equal saptl- 
fteetiooioTeU frequosoim within the 
vote* range The 3.7 to 1 ratio of 
the Type 231A ampUylae Trans- 
fanner diva* maximum tmpIMcatioa 
without dbtostfea, fa* multi -Wag* a* 


The Oenaral Radio Co *• type 231 A 
Traaafarmar I* aultabl* far uae with 
UV-201A. 301. 199. WD-11. 12 end 
tab** of dmillar plat* Impedance 

General Radio Co. 


LEFAX JOTTER 

Strip* your pock*t* 

of Loo** Papon / 

SIX MEMO BOOKS IN ONE 

fcta^T 1 


jjj 

plflf 


I w ]||||j|]|| | ill!i i * 

US 



tasmsp-rnm-y 
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Bndfa ta CBfauh— Tta Piking o or ra- 
epondent ot The Tim* of London r epor t* a 
d&eult rituatioo with mrd ta radio which 
haa aifaan ia China. Two y*er* *eo an 

Amerfata oa rapan y eostraeted ta met radio 

station* la China, and It ha* now landed 

anginaan and material. The government, 

howavar, rpfu sia the neoeaeary ooneent ta 

the starting of th* work, on the ground that 


previously acquire.! by their national*. 

Japan*** are mostly conoerned under um 

Mitsui Agreement of 1918, which gave them 

a radio monopoly for a period of 80 years. 

The Americana contend that the monopolistic 

danse of that agreement la contrary to the 


Britain. — We are not alone In oar radio 
experience. It seem* as though Great 
Britain, which I* following In our radio 


i here 


pasaed through ‘There 

why this unfortunate controversy should be 

nettled at the earliest possible moment," 

states The Electrician of London, referring 

broadcasting scramble in which the 

ih radio men now And themselves, lint 

to the point “And one uf the most 

important of these is that a slump has 
occurred in the sale of wireleas apparatus 
This is unfortunsto at a time when menu 
facto rers were beginning to get into the 
: of the badness, bat, havinf 


laving al 
hardly b 


scribed u unnatural The paragraph*, on] 
nmns, and diaciusdon* on the subject of 
broadcasting which have appeared in the 
“ prose during the pust few weeks have, 
- . t It mildly, pussled the public. Those 
who were about to buy wireleas act* are 
bolding off until they can decide for them 
i whether to become a llatcner-ln la or 
_ an Illegal act. Even those who have 
acts are not certain whether they are <m 
tided to use them, ami sales are anffering 
on that score.” True, the British broad 
curing situation ia unfortunate, especially 
the licensing phase 


d pay a 


n the 


struck oar young radio Industry Isst 
mer, at a rime when manufacturers were 
just getting Into their full stride and the 
public, because of summer weather, stopped 

A New Pacific Coast Broadcasting I 
_latkm ia to be erected in Oakland, 
Calif, by the General Electric Company 
Work has begun on the buildings, and work 
men are already assembling the radio equip- 
ment. It Is expected that the new station 
will be in the air within f.mr months. The 
plans provide for a two-story brick structure 
On the first floor will bo the office of the 
o manager, a general correspondence 

for artists and quarters for motor- 

generator sets and storage batteries. There 
edit be two studios — * ' — 


symphony orchestra, and a smaller studio 

>m which solo numbers and addreaaea 

be broadcast The use of two studios .... 
make possible continuous broadcasting. Ra- 


the reverberating qualities of the ideal 
•radio in order that the proper amount of 
dampening may be neared in the Oakland 

•radio ta a**ure th* tniri 

lty The radio control n 


antenna system. The i 
multiple-tuned and strong ' 
to were, oaoh ISO feet blgi 

feet apert Beneath the 

will be the counterpoise era listing of a net- 
work of wires, 14 feet abort tho ground, 
oovsrifig an area of ISO by 800 feat In 
addition to the power home whish wiS be 
one story high, there will ta a raaQ bufldiag 
Cor tba tuning apparatna and the and of the 
multiple t un *d ml 


jartSST., 

of th* station by 


talaph one fee* wfll ta located 



happened; 

The closed car he has just pawed 
is on fire — the women and chil- 
dren m that car are trying to 
escape. 

If the fire has not gained head- 
way, he can put it out instantly 
with his Pyrene — save the pass- 
engers and save the car. 
Whenever you and your family 
nde m a closed car you face the 
danger of fire. 

Are you willing to take the awful 
nsk? 

Install Pyrene in your car at 
small cost and you axe safe from 
fire dangers. 

^ eUctru-al supply dealers 

PYRFNE MANUFACTURING CO 
520 Belmont Avenue, Newark. N I 

ATLANTA KANSAS CITT 



^Pjrrene^SAVKML5%onjroar^auto^fireinsnrance^remini^ 
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ANSONIA 

Sunwatch 

Veto the Time 
m J- 9Wn» Ae Way 


^.reJmUaCosnp aga. 


*1322 

ANSONIA 

Gravity 

Clock 

n.A*»n>«h» 
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HmfO IW to 4 

Ansonia Clock Company 

WJohaHmag. Dqx. ». Nmv Yoefc 
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Easy to Build Things 



* l*"* dsflnsd and scrald harder 

A wSJ'food ^nun^^movMiMt’waa^toRV 
by tha later ones, soma of which entered tha 
dm* (presumably from the cabinet) at the 
owHum's lift, to paaa completely acrom and 
oat, while others started within the drda 
near the floor and went upward apparently 
to the ceiling 

Finally Black Hawk bade ns good night 
wa got the llglita back and examined the 
medium ■ bomb, aa related above Curiously 
enough — it happen! with Mr Powell not 
infrequently they tell mo— the medium did 
not come out of trance at once even after 
wo had freed him He aat there for ten 
miantee in full light talking t > Sir Arthur 
and others In the personality of Pcti r Qullo 
way, a spiritist recently deceased He 
talked to the Reverend in what appeared 
to be Welsh relapsing into English to say 
something about bread and choose Thi 
Reverend a complete stranger In the circle 
explained that there was in his part of the 
country a hill carrying this canons name 
supposedly a corruption of an original Welsl 
designation Whut the origin si was how 
aver nobody had pact been able tn decile 
and H was inferred that an attempt w» be 
mg made to toll Mr Qalloway thou pr> 
eeeded to prows his Bcolih by giving the 
approved password. It s a brew bnefat Jirfat 
tbs wrht (Its a fine bright evening) The 
statement is mode tbnt no Welshman apeak 
In* in his own identity could powdblv meet 
this test but I thought this very reckless 
indeed it sounded to me as though any 
German could meet it and I coul 1 moat 
certainly meet it myailf Aside from the 
bread and cheese incident much was said 
that the he* rum amtptel aa amlrntml as 
impossible of coming from other than Mr 
Galloway ae characteristic of his personal 
Ity etc bat it seemed lo me that enthusiasm 
ran off with good Judgment In this matter 

Another Forward Step in Electri- 
fication 

(Contained from page St) 

* phase oonvsrtsrs which will convert this 
single-phase to three phase current for use 
In the main motors 

Tha main motors six in number will be 
of the induction type with wound rotors 
controlled by liquid rheostats In the eeeon 
dory circuits 1 ho nee of induction motors 
provides that niggedneas and simplicity of 
cons traction and a dependability of operation 
whlcn characterise this type of motors and 
does away with the net of commutators 

Power is transmitted through gears and 
pinions to jackshafts which arc connortod 
' to the drive w hoc. In by side rods Then are 
- six am* motors an 1 six jackshafts per loco 
motive each connected to two driving axles 
This design enables mounting the motors 
above the locomotive frame and the use 
of aide rods makes possible the use of the 
entire weight on drivers for adhesion thus 
making possible a tractive effort far in nz 
cess of that posable with Individually driven 
axles 

A feature of the system adopted is Its 
unusual capacity for ngooorstiva braking 
It has long been recognised that in such an 
operation as that of the Virginian one of the 
most serious problems is that of controlling 
trains while descending steep grades. This 
will be accomplished in this cam wholly 
by regenerative braking, tha air brake* beta* 
held entirely in reserve for emergency use 
By virtue of the type of motors and the 
ayatam adopted, the capacity of the locomo- 
tives for bolding on down grades will be tn 
excess of their tractive capacity in ellmhtn* 

A ateam power station with an lnstallad 
generator capacity of CO 000 kilowatts will 
be built at a convenient location on tha New 
, Siren near tha middle of the section to be 
electrified Hingis phase current will be 


BOOKSHELF CLEARING 

m amm-as- «.»—*»« 513tE£-£XSi.'K.£.« 

MyUjpyhatH a***T *t atissetivs interval, along the right ofc way to n 000 1 
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How Do You Measure 
Electric Tool Worth? 

Is it by Reserve Powe^-Overload 
Capacity — and Freedom from 
Trouble* day in and day out after 
months of the hardest continuous 
service? 

If so, then your idea of worth and 
ours is identical and the “Van Dom” 
will just fit your demands. 


Hoot you our catalog? It will Interest you. 


The Van Dom Electric Tool Co. 

Cleveland GMo 

























THe intimate record 

Written into the log book of every owner 
who has subjected his Lincoln to the 
rigors of cross country touring are the out 
standing facts of Lincoln worth 

These intonate, day by day records tell of 
mile after mile taken without effort by 
* car Or driver— of abundant reserve energy 
ready at a touch for the unusual emer 
gency— of notably competent service men 
ready wherever their aid may be sought 
It Is by sparing nothing that can contrib- 
ute to keeping the Lincoln capable of 
such sustained performance that the Ford 
organization has made Lincoln ownership 
an experience heartily to be desired 
Both in building the car and in providing 
service attention for it it fs understood 
that what the owner is entitled to have 
not what he might be persuaded to ac 
cept, is to be the guide 

LINCOLN MOTOR COMPANY 

DtVUWN or P0*D Mcrro«i comtany 




(or full protection see 
an Insurance Jlgent 


Even a child, playing with his 
fireman’s outfit, knows that fire 
means lots. As he grows into a 
full-fledged property owner he 
recognizes still more the need for 
ouMA.MrtcMnr.iw property protection. 

i 7 » 2 ***' A fireman’s helmet reminds 

you, as a property owner, of the 
danger of fire and the need of in- 
surance— of the immediate wis- 
dom of consulting, today, a re- 
liable insurance agent. 

A fireman will prevent what 


fires he can. Only insurance can 
protect you from financial loss 
by any fire. 

Consult an insurance agent as a 
specialist in property protection 
as you consult your doctor as 
a specialist in health protection. 

The Insurance Company of 
North America and its agents 
have protected American prop- 
erty owners, business, commerce 
and industry against financial loss 
from property loss since 1792. 


Insurance Company of 
North America 

PHILADELPHIA 
and the 

Indemnity Insurance Company of North America 

write practically every form of insurance except life 








Scientific American 
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When you arrive at the 
point in your business 
where you carefully 
investigate upkeep ana 
operating expense with 
the idea of lowering the 
cost of delivery with your 
motor truck ~ when you 
decide that yearly depre^ 
ciation of haulage units 
should be less ^ then 
you’ll go to Federal 
Truck Distributors and 
get the facts about 
Federal Modem Design. 



^FEDERAL 

Means « Another Satisfied ‘User* 

FEDERAL MOTOR TRUCK CO. DETROIT, MICH. 
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Ball Bearings Defeat Friction’s 

Destructive Effects and Reduce Power Waste 


power losses and maintenance to a mini 
mum and help to keep the truck ready 
for service by eliminating the need for 
beating adjustments and replacements 
So little wear occurs that it is not notice 
able after years of service 

Ball bearings on cars and trucks and 
on industrial and commercial machinery 
are an assurance to the user that pre- 
cautions have been taken to insure 
continuity of service high operating 
efficiency maintained accuracy and 
economy of performance 


T HE greatest single factor which must 
be combated in obtaining high oper 
a ting efficiency in haulage units is trie 
non In the bearings supporting the vital 
rotating parts. Friction means not only 
power waste but also wear of both bear 
tags and gear teeth Necessity for bearing 
adjustments and replacements is evidence 
of wear but no amount of adjustment 
can restore gears to their original high 
operating efficiency 

On this gasoline lumber carrier deep- 
groove ball bearings made by the Hew 
Bright Manufacturing Company reduce 




THE HESS-BRIGHT MANUFACTURING COMPANY 

Supervised by BKP INDUSTRIES INC. 16S Broadway New York City 



71# Mtknt Exfirmutm 

«f tk t Btartut Prtuctfil* 
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! 'Beauty and Dependable 
Quality tn Your 
Home 8quipment 

Beauty and enduring quality in Crane 
sanitation equipment arc coupled with a 
gratifying economy evidenced in long 
life and low maintenance cost It is an 
established fact, with the warrant of 
sixty seven years experience behind it, 
that Crane fixtures and materials are 
lowest in cost in the long run 

Whether for use m the small dwelling 
or for meeting the requirements of great 
town and country houses, huge office 
buildings, hotels, hospitals and clubs, 
Crane heating and sanitation systems and 
appointments, once they have been in- 
stalled, are in to stay — and to satisfy 

This exacting Crane standard of design 
and quality is also reflected in the valves, 
fittings, piping and allied specialties 
supplied for many of the large industrial 
power, heating, refrigeration, oil and 
gas installations throughout the world 



CR AN E 

GENERAL. OFFICES) CHANE BUILDING SM I MICHIGAN AVE« CHICAGO 
Brtnthtt « U Stitt Qfictt in Ont Hnndni tni Ftty CiUu 
Nthtmi Kxhtht Rttmt Chump Ntm Yer* Alitntk City 
Wtrhi ChUtp BnJgrftrt Btrminjhtm, Ckmttnn** fa tni Trt nit n 

CKANE Ulimt) MONTWKAL CMNI 1ENNETT Ln, LONDON 
CEANX EXFOKT C0XF0EAT10N NTW TOEX, IAN FRANCBOD 
Ci CEANX. FAXU 
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LINCOLN PERSONALITY 

The Lincoln has invariably entrenched 
itself most strongly in the good opinion 
of those people who demand the most in 
their automobiles. 

Those who require not only luxurious 
and dependable transportation but also 
dignified and exclusive expression of their 
personal tastes and ideals find in the 
Lincoln a car measuring fully up to their 
highest standards. 

We are proud of this personality of the 
Lincoln. It is the settled policy of this 
entire organization that no limitation of 
it is to be allowed. Rather the sum of 
our energies is bent upon keeping the 
Lincoln better than even its most exact- 
ing buyer would expect. 

LINCOLN MOTOR COMPANY 





The Two Passenger Coupe 


LINCOLN 
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U yet tha wine In 1922 of onr 

entire wheat crop Ik bnt one-third that of 
the dairy product*— milk and cream, butter, 
h e — o , and the other things that come out of the milk 
*1L Gotten baa been Una, and will lie again, If lie Is 
ot actually an the throne at the moment, but the 
eery staple produced on all our farms It worth tardy 
alf as much as tbe output 

f all our cow*. * 

i In ■ dn«U ttetn 


j-thlrd that of and a selett few 30,000 nr more The lici>nrtroent of 
cream, butter, Agriculture, making due can cession to tlm obvious fact 
ut of tlie lullk thut even farmer cannot have u lierd of prise cows, 


la fur below Unit of many Karupesn coon 
The 1 leimrtroent of tries, coming lo only 17 pmmds per cnplta If we ate 
. to tlm obvious fact iliecso with the Thtnes, English, Imich French or Ger 
lierd of prise cows, mans, »« should have u market for nine billion pounds 


ntlenilnn to feeding nnd breeding of milk beyond our present murk 


t the United States, we 
nould And that the pro- 
sed* would not pay for the 
airy products of a year 
be dairy products are pro- 
need without destroying the 
airy cows, who go right 

head next year os last, 

ad the procedure suggested 
wild wipe out the meat 

erda. That la to say, the 

titput of the milk Industry 
i equal to the entire capital 
lock la trudn of the meat 
Industry 1 

Dairy cattle In the United 
Rut— number approximate- 
ly WMJOO.OOO bead. They are 
found on approximately 
4,800,000 farms — 70 per cent 
of our agricultural — tahllsh 
rn—ta Including milk among 
thair crops. On the farm, 
milk and milk products for 
1B22 wen valued at $2A80r 
4SW00; hy the time they 
hod reached the ultimata 
consumer they were worth 
mow than three billions. 

Our drawing shews suf- 
ficiently the distribution of 
this Immense total, save that 
It doeg not indicate what la 
loft foe Indushm In tb* “ml#- 
eeUaneous" item, ThU go— 
into tb* manufacture of milk 
powder, malted milk, and 
othar minor commodltlea, 
and sHows also, for the 




r out tha cartoealst’a Idea of what the cow ■ 






:4f 

- m 

m 








saa mad— d nlHt — tatBit— to and nn* 
eoonted thou— nda of eeoeam# an— gad in tb* dlstntn- 
Bdaaf ndlk, tha manofsetors of lc« dream, and toother 
chSatorri sspect* of Ow dairy tadustry, 

Tha arm— mint production of 25,000,000 cow* that 
at* bring milked to the United States today Is 4021 
„ par year. Ag Showing What breeding will do. 

MB|t hnlrsnls yield 1$000 pounds, a numb- 20000, 


000,000 people win todlcat* that we produce 100 gallco* 
of milk fortoach' man, w—arit and child. Of this, we 
drink sevt— gallons si ora* pee capita than we did to 
1014 Our city dweHera drink, or u*e otherwise on their 
tables, nn avert— of a pint of milk per cnplta per day. 
The Individual rattan of butter throughout tbe coun- 
try urns 16 pounds for tbe year, and any reader who 
«d not -t 2tf —Hons of to* cremn In 1921 was not 


Wisconsin Is the premier dairying State, haring main 
ruined the position since 1920 On January 1, 1928, 
there were 2490,000 mlk-h 
cows In this State New York 
and UInneeota cume next, 
with 1,678,000 nnd 1,841,000, 
reflectively Illinois, Iowa, 
Pennsylvania, Ohio and 


than a million cows In milk 
production. 

Speaking of the condaued 
milk end of our dairy Indus- 
try, It Is lit interest to leum 
thut the annual output of 
cans, placed end to end, 
would end rile the globe not 
quite live times. To fill tltese 
cuns requires the milk ut 
over 000,000 cows. A years 
prodiutlon of canned ndlk, 
packed In esse*, would dupli- 
cate the pyramid of Cheops, 
Which measures 498 feet 
from the base to l he peak 
A train 400 miles long would 
bo misled to haul at one 
time it years output of con- 
densed milk One year’s out 
put of condensed milk repre- 
scnliil 2,081,000000 jsrunds 
In the inn, nnd 4,004 000,000 
ixainds In the raw milk 
state. Condensed ndlk con 
tulns 30 jar cent milk solids, 
30 per cent water, and 40 


Kvapo rated milk Is nn 
sweetened milk, the reduc- 
tion In bulk being obtained 
by tho elimination of muih 
of tbe origins! water content 
It Is said that through 
the condensing und evuisirut 
lag of milk wc are saving 
In fnlght handling some 
1,200,000 tun* annuully Not 
inly In reduced freight costa 
hut in other wuys the con- 
dcnslng nnd evaporating of 
milk tins proved n great 
bom In many parts of our 
country, particularly the 
South, milk Is not obtainable 
In the fresh state nnd re- 
liance must, In part, be 
placed an canned milk, which 
mtaga Ogam and In thus becomes on Indispensa- 
ble feature of the diet ruther 
than an emergency measure 
Ttie symbolic Uncle Sam has been represented ns 
■erring In many capadtlea— gunrdlnn of the treasury 
—Idler, diplomat, agriculturalist | natal official, naval 
officer, and — on. Tills distinguished personage, It sje 
pears from tbe above figures, might better be slmwn w Ith 
an apron over Ids clothes and a milk can In his hnnd 
Of a troth, the philosopher wns right who remarked 
that tha tramiiu animal Is a parasite upon tlie cow 
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The Inventor and the Gay Gambler 

ngenuity Ranging from Marked Cards to Crooked Roulette 
wheels lor Separating the Fool and His Money 

By Edward H. Smith 



THK minty prehistory of India there 
lived one Hujn Yudhlshthlrn, u Ant-claw 
gambling ii mn He In the Odysseus of the 
MaliabliHrutn, that great epk whose prln- 
cl pal parte pmlathly date half a thousand 

1 1 yearn liefore Jesus. HI* was the Pandava 

family, constant ly at war with the coaaln, Kauravaa, 
1 cite front Wheeler a Irunalatlon ot tla< poem 
“And It came to paw that Iluryodhanu (chief of the 
enemies) waa very Jen h>UK of the trlamidi that hla 
cousin, \udhlnhthlm, had performed, and he deal red 
In hla heart to destroy the Pandavaa and gain posses- 
hIoo of their raj. how Hu k uni waa the brother of 
Oandliati, who wan tlie mother of the Kauravaa, and 
be wan very akllful In throwing dice and In playing 
with dlco that were loaded , Insomuch that whatever 
he played he nlwaya Him the gauu Ho IHtryodhana 
plotted Hlth hla uncle tliut Yndhlnhthlru almuld lie In- 
vited to a mutch at gambling, and Unit Hakunl nltonld 
challenge him to a game und win all Ida wealth and 


Yudlilalitlilru lont all hla wealth and lundx and Ida 
klngdoui, right enough Worm yet, ho ntuked the altered 
polyandroua wife, l>rati|iudl, againat Hakunl'a queer 
dice and loat her Into the hurgnln After muny wantler- 
Inga und uilvcntures he, liouever, regained all and even 
reached the aunllt helghla — ho that u gambler evidently 
may enter the kingdom of lienvvn. 

Yet thla la hardly the (mint. What In worth noting 
la the fact that In the day or V) run, lluddhu, Nehurbud 
nenuir, Cneaua, tla> Aral Mikado, Ptatatnitim, the luat 
Tunpiln nnd the Aral Itoman consuls, und other aucli 
far-otT wort Idea, anmeiate laid Invented crooked Imple- 
menta ror the gaming I able yen, probably long before! 
Tltna the gambler Inventor, though he runic not with 
the man who chipped the Aral flint band ax or fash- 
ioned llio stone akoll crusher Is, nevertheless, one of 
the eurlleat Intprmlaera of the Instruments of clvlllxu 
ttim. 

The dlsaatrmia dlco of Yudhlahtlilni were cull«l 
cottpsM, and the UKslern gamester ndght have some 
dllllcnlty deciding tliut they had not been made hint 
week In Chicago. A numlier of these ancient and faith- 
leas cubes were thrown from the veritable box still In 


a game of cards to pus the time nntll the boat arrived. 
We went Into a sntnoc tmd oat down to play a game of 
poker He brought out an old deck of marked cards, 
w hhli I recognised the moment I saw them We began 
to ploy l knew the fellow took roe for a sucker, so I 
let hint plHy mo with ‘his cards’ until 1 got a ehaace 
to down him, which I did, for all he hud " 

Ho, whether one look down the distant vistas of time 
or merely glanre at the Immediate past of our own 
country, the result Is tlie same We And the “fixed" 
gambling device In use everywhere Tlie Inventor of 
aucli Infernal stuff has been at work since the begin 
nlng Ilut more laughter or Indignation kindles (ac- 
cording to temper) when we And that today the lnvcn- 
tlon or devising of crooked Implements of the game 
IS an organised business that large factories exist 
which turn out marked curds, loaded dice, Axed roulette 
wheels und ninny other auih pretty Instruments by tlie 
thousands. Once this Ik realised, we are Dot further 
disturbed to And that every experienced gambler murks 
tils own cards, loads hla own dice and contrives other 
“controls" of hla weapons. 

Tlie Interest, then. Ilex rut her In what these Inventors 
und Improvers have achieved. It Is n well known prin- 
ciple of gaming that the nature of the trick must be 
varied from time to time as tlie milker becomes sus- 
picious of or familiar with one fraud after the other 
It I* this fact that keeps the Inventor und adapter 
ever at work Hlnce dice seem to be the roost undent 
and simple Implements of play nnd chesting, we may 
us will sen what lias been done In this field. 

All dice are fixed In one of two wuys— dice used for 
the everlasting game of crups, I mean Some are so 
corrupted that the advantage will lie with the player 
'These are commonly called passers or hitters. The 
Others are arranged for Ihe benefit of the banker or 
fader (whoever bets that the player will not make hla 
point) These ore known to the gentry as mlssouts, 
fullers or honking dice In almost every Instance the 
same method used for ranking passers can lie employed 
for produi Ing mlssouts It Is merely a mntfer of caus- 
ing opposite comhlnathins of numliers to turn up For 
Instance, If the player cun he sure that the numbers 
4 n, 8 und 10 will turn up utmost Invariably, lie lias 


courts, the player who uses such s set of "bones" gives 
sp the advantage of occasional showings of the winning 
T and II on the first throw 
We need not go Into the older methods of producing 
such results. Indeed, It Is not nec essa ry to give more 
than passing mention to the fact that transparent dice 
are now loaded with Invisible bits of platinum behind 
the spots or that dice are now made which can be 
changed from passers to mlssouts by striking them 
against the table sharply In various manners, explained 
in the directions which the makers of these nefarious 
Implements supply with each set sold. Misshaped, mle- 
apotted, adhesive or suction dice are all fairly well 
known nnd ingenious enough But there are recent de- 
veloi alien t» In this field to merit more careful attention 
Within the last three years one of the professional 
Inventors of crooked dice has brought out what la called 
the capped die I quote from hi* own description 
“in making these dice a cap or face of specially 
prepared material Is permanently attached to certain 
sides or a blank die Thla la done ao cleverly that the 
joint Is absolutely Invisible, bat the composition of this 
cup Is such that n die so prepared will show a strong 
Iiercentnge when used on a billiard table nr other hard 
sahstance of similar texture These dice can be used 
where shaped (misshaped) or loaded dice would be 
detected Immediately" 

But tho making of unfair or percentage dice long 
since (loaned out of the field of the merely physical and 
come under the purview of chemistry and electricity 
Various kinds of celluloid dice are now made whose 
weight on certain faces can he definitely changed by 
the application of chemicals. I quote from the catalog 
of one of the big manufacturing firms 
“Our special magic liquid, when applied to trans- 
parent dice according to Instructions, will afford the 
opeentnr a handy and efildent method of making per 
rentage dice Tills liquid Is mtupounded from our 
own formula and penetrates the faces of the dice to 
which It Is applied, causing a change in the chemical 
composition of the celluloid. This results In bringing 
up the desired face* and gives the operator a good 
percentage The work will last indefinitely ” 

I suspect, of course. Hint the magic liquid Is nothing 
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Som tridu of the crooked dealer which take card playing oat of the gtniee-of-chanee category 


layer of fancy -*Ued cigar* Ju«t under the Ixix ltd, in 
mse any curious customer or dice player might ask 
to be shown. This magnet derives its jHiwer either 
from a series of dry cells nr front a connection with the 
lighting circuit, the latter lielng the Haul ruflnement 
ihe magnet la, of course, an raised that it la directly 
under the glass top end magnetises a Held perhaps 
II a 6 or 8*8 Inches In dlmenshauc. 

The rest coastals of a foot lever switch and a set of 
electro-magnetic dice The keeper of the cigar store 
stands in such position that Is* always dumps bis dice 
on the magnetised Held and naturally throws the high 
and winning faces Hie moment his opponent throws, 
however, the dishonest merchant lift* the foot switch 
and the Held Is no longer magnetised. The percentage 
In flivor of the man Ht the switch Is very great. Nobody 
hut a professional gaoihler Is likely to suspect the 
device and such worthies are 
unwelcome Intruders In dens 
of this sort. 

Cheating at cards Is a sub- 
ject for long and scholarly 
Investigation Probably their 
marking originated with the 
Chinese who Invented thorn, 
muny centuries before they 
reached Europe. Speaking 
broadly, there tire two metb 
ods of crooking cards— 
marking their bocks so that 
the keen-eyed gambler knows 
what every player holds, and 
trimming the edges In vari- 
ous ways to assist In crooked 
dealing Merited cards are 

called readers, those — — ' — 

trimmed at the edges coins 
under the general clasalllca- 

lion of stripiiers, though aome are not trimmed for 
stripping but fbr high and low cutting These terms 
will hardly need explanation umnng card players. 

Marked cards can he and are being made In scores 
of ways. There are. flntf of all. the ready-made read 
jen which can be bought from the same manufacturers 
who turn out the crooked dice devices. Thev are made 
up In an almost infinite vurlety nr patterns with almost 
Invisible markings, such as a slight dimming or durk- 
rnlng of a line or figure at certain places, to Indicate, 
aces, kings, queens. Jacks and tens, the Important cards 
for poker But the cleverest gamblers usually shun 
these patent renders for the reason that the next man 
may be as familiar with them as the gamester himself 
Accordingly, tlie gentry make their own readers In 
many Ingenious ways. A pointed piece of spermaoettl, 
wax or resinous pine, drawn across the back of u cord 


will lea re u glossy trull which cun only Iw seen when 
fHcing a strung light Tile gnnihUr sees to It that be 
is plnced to see footing the edge of a fingir or thumb 
null with India Ink ennbles the gamester to mark 
Important turds nt the edges while lit Is playing. Rand, 
glass, emery, resin and at Ids are used to remove the 
glossy finish from certain portions of a rnrds hack, 
nnd the sensitised lingers of the gmnliler Him reveal 
what he Is giving to this man and (hat while lie deals 
When he comes to a desirable enrd he holds II on top 
and deals the next curd underneath h\ u very simple 
aleight-of hand trick Ills partner or he himself gets 
the good curd and the next good one In this munner 
he Alls up hands for himself or his confederate 
Olher Ingenious ways of niurklng art by a tine prick 
lng of cards near the edge hy means of u Anger ring 
on which 1* roncettled this fine point or “peg” daubing 



Itself, enable him to see the fures of the card* as he 
slips (hem off, one hy one, In dealing Such tricks are 
old The Inventor of recent yeurs has devoted himself 
mostly to the curd holdout machines, of which there Is 
a staggering variety Everyone remember* the gambler 
who slipped un ace up Ida sleeve. But supposing you 
huve this man outfitted with a concealed mechanism 
which lakes the aces up Ills sleeve. Into his vest pocket 
or Into the test or slilrt front with ntaglc swiftness and 
silence Huppose such u mai blue Is capable of passing 
down Into the concealed hand of the gambler a "cold" 
deck exactly like the one with which you have been 
piuylng, Ht the same time taking the true deck up the 
other sleeve out «*f the other lmml of Hie evil magictan 
Must I explain that u cold deck Is one that has been 
stacked so tlmt tin curds will full In u Axed order 
giving tlH sucker u big bond bnt the gambler a 
still better one? 

known by various names 
which usually Indicate their 
tuunnt r of (qientHon There 
are ami pressure holdouts, 
which niierute by pressing 
the nrm ngulnst a rubber 
hog concealed In the sleeve. 
Pressing the bag sends the 
hand of the holdout machine 
down the sleeve to grip or 
give up the desired rani 
This hand Is always un ordi- 
nary steel clip, such as may 
lie commonly seen In offices 
where large stacks ol 


the curds along the edges with very slight Anger prints 
of bine or red, according to the color of Hie deck In 
use. Hie color being got either from soft red and blue 
pencils or from tiny pillboxes of color In Ihe opposite 
yest isickets, touching spots on tlie hack of cards with 
volatile oils which darken the backs »t Ihe given (mints 
long enough to uiuke them readable for the period of 
Lhe BHnie hut disappear later through evaporation , 
touching the edges of curds nt fixed points with a 
strong solution of gum Arable, and many oUier methods. 

Hut playing with marked cards Is only the beginning 
of the roguery which has hesn applied to this antique 
pastime The Inventions used are slmnst ns numerous 
as the fools who play for stake*. 

Little mirrors nr “shiners" cunntnglv affixed to a 
pipe which the gnmbter lays down on the tuhle as he 
deals, or attached to a box of matches or to the table 


m* tea Ids**. ** mows There Is also the kneeepread 

holdout This Is worked by 
means of cords concealed 
under the ilothlng und Issuing through small rents In 
the trouser legs at the knees, where they connect By 
spreading Hie knees a little the mechanism In the 
sleeves pushes down to receive or release the cards or 
the cold deck Aguln we huve the chest expansion or 
breast holdout machine, which Is motivated by Intiatlng 
nnd deflating the lungs These machines are always 

operated by n gambler who wears his coat, which may 

be marked for Its long and loose sleeves. Accordingly, 

many partly Informed men refuse to play In a game 

unless all remove their coat*. 

But here again a little w Isdom Is a dangerous thing. 
The Inventors who serve tlie gambler have In remit 

years devised a holdout machine which required no coat 

or long shaves Here Is the official description by lla 

Inventor and maker 

(Co * tinned on pave 116) 
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. .Camps of the Central Circle-^. 

Recognition Given the Automobile Tourist by Mid-Westerh 
Municipalities ^ 


TellowitoM Highway and totmd.but one tin; village la 
all Hint st retell, white much house* * might bo fifteen to 


By Avu Gordon Vetted 


all that at retch, while ranch hoi 
twenty mile* apart The reiueil 
mum of food, camp equipment, 


i to carry a mini- 
water for emer- 


S5i=]IIOU8ANI>8 of fHinlllea will “vara<«" tliift 
summer— and In future summers — hy fol 
IH HI lowing blazed highway* In motor mr* 
^H bulging with camp equipment For eaib 

Umi portable cunvu* home there will be wult- 
L * —— ~ J Ing, In a oholci of eltlea, free leaaeliolila 
of land for n “une-nlglil Hi and," or even for u reatful 
vl*lt of aevenil weeka Irani the ftreot I Hike* to tlie 
■mijeatlc is-uk* of tlie weatem Continental Divide 
nmnl(l|Hil lioapltalltlea of a surprising number are pre- 
pared Towurd H linnet Hie 
tourist can Is-gln to look for 
Mime ‘ l«l< li-Htrlng biinglng 
out —a plucurd pouted by 
tlie path. Inviting him and 
Ida to uae the town's free 
riim|H*lte 

Only a dnade ago motor 
ear* were of muill lea* gm 
oral owneralilp hew uaer* 
laid driven aimaa u* many 
hm three Hlulea In eimllnuuua 
Journey lllghwuya then of- 
fered much lent comfort to 

* mo-lourlHta" bumping over 
them, choked with dual, will- 
lowing In mud or at raying 
from (lie Intended way In 
the fall of 1B11 tlu Lincoln 
Highway Anaoclutlon waa 
orgunlaed. In neieral auc- 
reeding nennona It waa Fireplace in a 

mapped, marked, and mo- 

tored over Crossing I lie continent In a “gasoline cur- 
rlagc ' once a great adventure, became a aafe and 
rumfiirtable pleaaure trip. 

The public muat buie been ripe for this, for the Idea 
spread mildly, and otlur trunacontlnental highway* 
were maw numeil, financed, Unproved, and blaied liy 
I nightly lailnted pole*. From emit coant to weatem 
water a < holoe of muny paths may now be had Nurncr 
ouh aim ure tlie rlbbona of mail Intemrctlng our coun- 
try quite from north lo south connecting Canuda with 
the Gulf via tlie Mlaslaslppl > alley at a tew To thia 
legion of ponillile iwtlia muy be added the rmitea of 
Irana-atate extent, niurked bj tlie cooperative effort* of 
groutsi of local highway organisations, or, os In Iowa 
und Wlaconatn, by the authority of atat# highway 
otlhiula. What are bettered roada and marked unea 
for but to lie followed tort 

Along tlie ready roada railed first tlie motor can of 
the well to-do, with paid chaufTeara and no dunnage 
except anlliimea or expenolve rvuinlnglioard trunk* 
lilted with formal clothe*. For the three “b’s” — bath, 
board, and lied -hotel* were initranlied It wa* early 
discovered that In Home cltle* arriving gneat* would 
And tlie excellent Imiil accommodation* all bespoken. 
If nighttime chanred to bring them to nome small town 
limy would And only abort-order restaurant*, with food 
worwe than Indifferently cooked, ami lodging homes 
far fnsu meeting tlie fiinilllar comfort standard*. Still 
furtlier west. In the sparsely settled portions of the 
high plains and mountains, there were H|it to come 
hungry time* and sleepy hours when no towns of any 
kind were dlneovemhle The writer once rode lid mtles 
In eastern W'omlng, in the Chicago, Illack Hill* and 


Just such a taste of seeing a wide country hy riding 
over a certain und comfortable course, lunching In a 
grove, camping under the stars, and the Idea of plan- 
ning deliberately for enmp life all the way grew like 
a snowball rolled across the lawn In melting weather 
Demand and supply met Pun hasabte camp equipment 
was soon Improved to meet the ilmltathns of motor 
portability and to All nil the varied needs of a com- 
fortable “home away frain home" A complete ontHt 
could I* lmrehiwed In one unit, as In Hie cuinp trailer, 
or an oatAt could be BKwmhled from o splendid assort- 
ment of separate units, from bed to stove, from bucket 
to refrigerator The lamp pbnso of motor touring had 
risen from an emergent} necessity to Joyful acceptance 
ua a mode of life for tlie entire trip. “Motor-gypsying" 
Iteeumu a recognlxbd part of tlie “buck-to-Nature" move- 
ment And from the cost and kind of many motor cars 
now carrying full camp equipment It la apparent that 
muny relatively rich raamera have deserted the hotels. 
Ik-alde them come motorists from the great middle clnas 
und the great middle shite*. Km more In evidence 
are five numerous “Alvurs," with live to seven jsvrsona, 
a dog. and a silhouette like a pairing van 
’ The municipal camp was the next logical step. Not 



public camp at St. Loot*, being pat to goad ase by **t< 

fur long did the tourist Mecca* along the Rockies look 
askance at the visitor* not putting up In hotel*. It was 
soon umwrent that these were decent, law-abiding 
folk-prosperous farmers, substantial bonkers, oil mag- 
nate* from the southwest, reimtable physician* from 
Iowa, school teacher* from Illinois, Missouri merchant* 
with a good rating— all with coin of the realm In the 
pocket* of their kbakL Far-sighted booster* saw the 
drift— and e*tabtt*hed free municipal camp-sites. By 
J01B a number of Colorado cltle* were offering such 
hospitality, us wore u few 
otlmr towns la the scenic 
parts of other state* popular 
for vacation*. 

But the central ttateit 
Ton lists had been hurrying 
through them, pitching tents 
hy the modal da*. There wn* 
no invitation te “atop and 
shop." By 1BIT • few town* 
began to permit comping In 
some public vacant place, hut 
seldom wa* any provide* 
made for comfort or to en- 
courage lingering, But the 
close of the war **w a great 
boom In the establishment of 
mtmldpal campsites by tb* , 
erne* of the central plain. 

Many of the resident* of these 
states had themselves tasted 
the Joy* of nomad life and 
brought back Inspiration from 


and byway* by posting Invitations at thstr city limit*, 
or even muny mite* beyond on tb* main road*. ' 

The usual evolution begin* with the tentaHv* opening 
of some vacant lot* at tb* edge of town or with the 
corner of an existing perk If no shade exists, trees 
are planted and watered. If the site chosen is beyond 
the community convenience*, or If the little ton lack* 
them, well* are sank and sanitation provided- Within 
* season or two toe Invitation board* along the road* 
are supplemented. In some case*, by neat printed folder* 
distributed through garage* or by to* Chambers of 
Commerce These give tha location of the camp, what 
comforts It offers, what points of interest may be 
visited, what recreation faculties are offered. The 
attractions may Anally come to Include some— in the 
very largest ramp* perhaps all— of the following free 
fuel, usually wood, but eometlmes go* or electricity , 
fireplace* or stoves , light*, running water, aomeHine* 
with special provision tor washing car*, shade, shelter 
for cooking center ; comfort station* with modern plumb- 
ing— which may Include shower hath* and laundry 
tabs, occasionally even a washing machine and elec- 
tric fiatlroo , portable or permanent tables and benches. 
Sometimes « general store Is set up user by or the local 
establishments extend service to the grounds. 

To induce transients to stay over, recreation is be- 
ing Increasingly developed. 
The tilings established tor 
local retd dents ore shared 
and often added to Play- 
ground apparatus, boating, 
bathing, swimming, or Ash- 
ing, golf, tennis, or base- 
ball. In the larger cities, 
visiting toe museum, soo, or 
music centers . dancing , vis- 
iting nearby points of hla- 
toric or scenic Interest 
The forces most active In 
establishing these enmps 
are local divisions of the big 
highway nssodntlans , Cham 
here of Commerce, garage 
men and deulerw In automo- 
biles and accessories, dric 
dubs, park boards, worn 
. . en's societies, boy scout*, 

sobll* tourists campfire girls. The point of 

view may often be “enlight- 
ened selfishness,” bat remits are worthy of the efitorto 
so liberally expended. 

Where only existing comforts are offered upon 
grounds already provided with perk caretakers the 
sddltlcsMl cost is not great When uti titles are added 
to Improve the grounds the cost Is sometimes borne hy 
city tax fund* apportioned for perk development More 
often, however, toe additions that are made and extra 
labor required are paid tor by organised private Inter- 
ests, such os toe Commercial Club or Automobile Club. 
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Etetrtc light, rutting water, fix* place*, shown baths and free wood are among the things provided at the municipal camping ground in Pttrfalo, Col 
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"A Small Private Laboratory” 

Some General Impressions Gathered During a Visit to the Riverbank Laboratories 

By Austin 6 heacarboura. Menu A.I&E. 


Ill NDIlhD AND HKTY acre* of 
Ing count ry overlooking tlie ploturesqui 
ltlvt r und dotted wltli various kind* 
sixes of buildings , nvor one hundred 
enled 11101 ) working with the noil of the 
i scientist enguged In the work whit It 
lie* closest (o Ids heart n \ HRt array of all manner of 
NilentlfiL equipment In the hsnds of nlcllled technician*, 
a quiet, cheerful, healthful atntottphere conducive to 
creative aitlvltlra, and liiHt, but liv no ineanH leant, 
lime, time, nnd still more time that la so necessary In 
evolving answer* to scientific problem* which have long 
bullied an altogether too busy world — that In brief, 
sums up the broad Impreaalon of how a remurkublc 
man has remixed a reraurkahle Idea 
The locale of this story la that atretch of country 
la-tween natavla and (lenevu In (lie State of Illinois, 
some fortv mile* out of Chicago The remarkable man 
la Colonel George Falivait Ills remarkable Idea In 



the wind frictliSL, Offhand, evtsi the most tlxmght- 
ful aiming us would pruliuhly dlamlaa this wind friolhia 
possibility as being quilt Insignificant and not worth 
the bother of experimentation Hut not so with Colonel 
I abj an who, although not n lechnlchin himself, haa 
the hitpiiy fuculty-of looking for probable scientific 
developmenla Invd corners where none are lielleved 
to be liosslhle. 

So the Colonel turned Ids staff on the pulley prob- 
lem some time ago; and already the experimentation 
luis proved moat promising The author was shown an 
alternating current motor suspended on hnll hearings, 
the uxls of stupeushm lielng colnrldentul with the axis 
of the motor, while the motor Itself was counterbalanced 
so ns to remain in an\ i*wltlon to whltii It was 
rotated on Its beatings. A spring dynamometer was 
connct ted with the motor shaft and the speed of the 
driven pulley was obtained by nieuna of a sjs-ed Indl 
cator The amount of mechanical energy consumed 


bank Laboratories staff, backed np by the keen personal 
Interest of Colonel Fabyan. 

The u co untie laboratory consists of twro entirely sep- 
arate structures under a Singh* root It will be noted 
by referring to the accompanying drawing that the 
Inner room or sound chamber la completely Insulated 
from the outer so far as sound transmission la con- 
cerned, having its own walls and Its own foundations. 
The sound chamber, which la below tlw level of tbe 
ground. Is entered through steel doors as well us a 
heavy sound proof door not unlike that of a huge refrig- 
erator Tbe sound chamber presents a spectacle of 
utter nakedness, due to Its huge tdae and height, with 
plain floor and walla nnd celling Tat there are a few 
furnishings In tlie room which are alt bat lost because 
of the spaciousness. These add still more mystery to 
un already mystic u tux -sphere. In one corner there Ik 
a battery of organ pipes ranging from the little fellows 
with high pitched notes, down to the huge stack-Uke 



Where Utility and Architecture Meet 

In arriving ut the Hlvetiamk I-ulmruturlcs, at 
suddenly confronted by n group of mid buildings. In 
deed, tlie Immediate Impression Is that one Is about to 
engage In a brand m w kind of exiswlence, ami subse- 
quent developments eunllnti that first hnprpsidun Tlie 

boUdlngs have apparently been ‘ ' ■-* 

one thought In mind, naimh n 
ventlisint architecture has 
lieen cast aside Particularly 
as regards one of the build , 

tags, the hlxurrc feature cm C°^ E lme c a *‘ 
slats of it step-tike effect dim ,J Ceorgt tab? 
to eiieli Hiiecesstve flmir lslng pari at follow 

considerably smaller than the oratory which u mt 
llmir below It In this manner 0 f mvtthgatmg lha 
the speond floor Is surrounded a commercial labort 
by a concrete terrace width uc publicity c 

Is, In reality, the risif of a . n ar . 

Kisslly portion of the ground V, , , 

flmir while the third llm.r Is j , , u » 

surrounded by a similar ter- and the public 
race w liieb Is the naif of the W cU. »e have 

floor, nnd w* i»n Tht» <w me Rfitcfbanb L * 

general effect la not unlike tlie panymg article, our 

towering structure* cm ted In Riverbank And ) 

i hlldren with their sqnun Laboratonet, me ii 


mmy of onr large shoiis 
chore power shafting and 
ransinlsslnn pulleys are 
if 111 used Instead of Irnll- 


C*OME tune ago we received a letter from one 
. 1 Ceorge Fabyan of Chicago, which read m 

^ toff*.. ‘7 km,. „ .me// or W. I ah. 


Tlw Colonel knew whut he 
was about when be planned 
buildings of this terraced 


^ part at followt *7 have a mail private lab- 
oratory which u mamtamed by me for the purpote 
of tnvtthgatmg that which mieretlt me It a not 
a commercial laboratory and / am not interetted in 
securing publicity either for mytelf or the labora- 
tory there are, however, ttveral experiments 
which would undoubtedly be of interest to the SCIENTIFIC AMERICAN 
and the public " 

Well, we have vutlcd the “mail premie laboratory,” otherwue fnown 
at the Riverbank Laboratonet ft proved a surprise part y In the accom- 
panymg article, our Managing Editor tells what he taw during hu visit to 
Riverbank And havmg ettabluhed th is acquaintance with the Riverbank 
Laboratonet, we i hall tell you m future issues of tome of the interesting 
jludtct now being conducted by dial mtilulion, ui greater detail — THE 
Editor 


which roar their low notes until everything neetna 
sake with fear Diagonally opposite, there Is a 
f cabinet with hinged doors forming the sloping 
said top having a liole through which protrude* 
lead of any person who sits In the choir within 
ulilnet In the center of the room, some distance 
b the floor, there Is a pair of steel reflectors which 
i slowly on the vertical axis and serves to change 
tlw Interference system and 
give a uniform distribution 
of sound Intensity through- 
out the room 
Whut manner of room Is 
this? It Is almost impos- 
sible to talk la this chum- 


word Is spoken the air Is 
surcharged with the per- 
sistent echoes of the first 
two words, so that one Is 
soon hopelessly swamped 
by what has already be«*i 
said To speak still louder 
does not help matters, be- 
cause a moment later the 
louder echoes come buck and tend to drown out still 
more effectively what Is to fellow It now dawns on 


the echoes n chance to exhaust themselves. 

The troth of the matter Is that this sound chamber 
Is highly sound tight It requires ahont twelve sec- 
onds for a glun sound of medlnm pitch to lie absorbed 
by tlw four wnlls, celling and floor With the sound 
absorption qualities of the room known urn! constant. 
It becomes possible to test the sound absorption quali- 
ties of vnrlous materials and structures. 



type In the first place, the 

various floors Imve convenient terrace* with h may be 
readied by doors. Then, when It Is In order to provide 
additional IW space on nny floor It Is only necessary 
to tail Id the necessary outside walls, us well a* a con- 
crete slab fer tbe additional rooting and the Job Is 
completed Thus a laboratory building of tills type 
kee| is up with development* In nineb the same manner 
as tbe sectional bisikeoso Idea 
Other Klverbank buildings are constructed with wings 
and towers and othpr Irregularities, always with the 
paramount purpose of providing the maximum utility 
The anther does not hnppen to hnve a complete list 
of buildings, but it Is certain that there are at least a 
down major laboratory lutlldlngs, together with bunga 
Iowa and taints and guruges and tool houses spread 
out over tin vast tract of land 

Ho much for the lutlldlngs externully speaking. Upon 
entering the flrst of these Imlld'ngs, we are unmsed 
at tlie vast nrntv of equipment Here Is a mechanical 
laboratory equipped with lutlies, drill presses, nulonuttlc 
saws, strength-testing nutihlnery, nnd so on We are 
conducted to n corner of a large room, where a curiously 
mounted elertrh motor, driving n countershaft liy means 
of a leather lielt and wooden ptillev*, and surrounded 
by delicate testing devices, discloses a meehnnlcal prob- 
lem on th* scientific operating table 
The problem proves to he n test on the relative wind 
friction resistance of open wooden pulley* with their 
spokes or webs exposed and the same pulleys with 
disks that rover the spokes or wehs and thus reduce 


a small loss, hut when this loss Is multiplied many times 
In a large plant, It becomes appreciable especially dur- 
ing these times of high fuel costs. 

Delving Into the Mysteries of Sound 

Otlter experiments are being conducted In the me- 
domical laboratory, for It Is obvtons that mechanics 
figure largely In any problem that Is being Investigated, 
not lo forget the machine shop work connected with 
general experimentation 

Leaving the mechanical laboratory, we pass on to 
the sound testing building, which Is known us the Wal- 
lace Clement Sabine Isilsiratory of Acoustics. It ap- 
pears that this beautiful laboratory was built fer the 
researches of the late Professor Wallace C Sabine of 
narrnrd University by Colonel Fabyan, hi* friend 
This lahorntory Is a three- story structure of brick and 
concrete, containing a building within a building, as 
depicted by our staff artist In tbe drawing on the facing 
page 

It was Professor Sabine's wish to produce a building 
In which all sound from one portion can be completely 
excluded from another portion, excepting as il passes 
through a wall whose transmission Is being studied. It 
was no simple matter to olitatn this special condition, 
fer sound Is an elusive thing which escapes from one 
confined place to another by various subtle means. But 
by the application of great skill and Ingenious rare 
the problem was Anally solved to tbe complete satisfac- 
tion of everyone by Mr B H. Klsenbour of tbe Rlver- 


Now on three wall*, some distance above the floor, 
there tire distrs of steel which cover the test jsinels. 
These test panels may be built up of any material or 
typo of construction to be tried out fer sound absorp- 
tion and sound conduction. When u panel 1* ready An- 
test, Its steel door Is swung ont of tbe wry to expose 
tlie panel to the sound wuves. Tlie observer sits In the 
cabinet with Just bis head protruding, because It has 
been found that clothing has a marked effect on tbe 
absorption or sound waves. Within the cabin, tbe 
observer has u board with numerous peg* arranged In 
order corresponding to that of the organ pipes. Thus 
the observer can connect a switching device with any 
desired pipe Tbe switching device consists of a button 
which l« pressed to start the organ pipe, and which 
starts a stop-watch movement the moment the button 
Is released to stop tbe organ blast The obeerver 
listens carefully until tbe organ note baa Just become 
Inaudible, and again presae* tbe button, this time stop- 
ping tbe watch and obtaining a reading In seconds nnd 
fractions of second*. Obviously, this reading Indicates 
what effect the test panel has had on tbe sound absorp- 
tion qualities of the sound chamber, and makes possible 
the complUtttne of Invaluable scientific data covering 
the sound absorption characteristics of various mate- 
rials and types of construction. 

So much for the sound absorption experiments. The 
same armgenMH Is also employed for sound tranf- 
mlsstao experiments, so as to evolve batter partitions 
for oar apartments and hemes and office buildings. It 
(Cbaffoeed en page «M) 
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Sprayed Rubber 

A NeW Hopkinson Process of Making Rubber which May 
Revolutionize the Rubber Industry 

By A. G. Ingalls 


KtrMM. are wrfKtly ,lhrtribut*d ovar .U of tlx aorda 
A contrast between the eld and the new method* of 
making cord tire* 


INKW process nf 
muklng ruWmr, 
wholly differ 


latex and held It In the smoko nf n Rtnall open fire 
until the milk coagulated How the Indian of the 
AiuflxomiK make* It atlll, but how the bulk of the 
rubber-growing tedtwtry hue a it bin recent year* (famed 
to Main) Min, is an Interesting "tor)' which baa to be 
told, briefly, In order to prepare a background and to 
inuko more evident tit* contrast* with the new spraying 
prtatta* that ha* Juat been put on a practical workhtjf 
boil* In the rubber world 

Kuhber come* from I be Juice of severul varieties of 
tree*, bat tor practical purismcs It will do to s ay that 
Heveu braaUlend* la the tree that furalahe* what we 
know a* real rubber There are "event 1 other vegetable 
aouree* of rubber, or near rubber, inch a* the unrelated 
African lamb that produce* h rubber called by the trade 
‘hiihtlii," and which la aomewbat Inferior Hevea bra- 
xlllcnsls grow* wild In the tropics, especially In Bnudl, 
but It Im* also been vert successfully put under Inten- 


1 1 In lit* ruldier 

lndtmm, much less ex[ien 
*lve, altogether fusler >et 
ttliupler Ihreutena radically 
to t linnet the entire process 
of rubber muuufacturc II 
I* It il remit of rtlltber elieitl 
Isis ttnil pity HlclHt* come 
true II reprenents years of 
research anil grasping for 
a wholly nt w method of ism 
voiding the tstlld content of 
llu rubhur milk Into cliem 
lonlly ns will its physically 
pure ruhlter In him Ii a pnu 
tlcal workable manner tlmt 
tin difficulties Invoiced In 
the process til present lined 
wltall bo done away with 
That method lias Iteen dis- 
covered It has Imhvi lrh>d 
and found not warning Not 
only that, but It nutkes bet 
ter rubber than the older 
process— a stronger crude 
that la more enduring 



pound. of irrsyod rnbbor per boor sad rxiotre. * ores of oshr four nxa to o| 
The spraying nnit of (he new HopUnson process of converting rubber milk m 
directly Into rubber 


particular lot at btocult* and a the Impart tit* may run 
from leave* and dead bark to sand and gravel, ovary 
asperate lot of blacntts baa to bo treated dUtatatiy 
before it enter* tbe aniahed product, such aa the tir* 
yon buy. Formerly the Indian (bond It easy to Incor- 
porate a few stooes with the biscuit, adding to its 
weight without adding to the work. But tbs buyer 
ha* leaned to cut each biscuit along an axi* cboetio 
by chance and the Indian ha* leaned that the knife Is 
too apt to meet with his podding of rock. 

Plantation rubber could be grown In Brasil, provided 
the white man would be willing to die with tkvers end 
provided tbe native oould be prevailed upon to work 
after be had earned enough to buy him the fkw things 
be want* from civilisation. But it l* healthier tor the 
white man in tbe Far Hast, and the native supply of 
tabor, none too energetic, can be eked out by the 
Chinese who are found all over Malaysia and who ere 
vary Intelligent and indue 
trioua. Moreover, rubber 
can be grown more cheaply 
in Malaysia than Brasil. 

It may come aa a surprise 
to aurae who well remember 
tbe geography I Matsu of 
their schooldays that Marly 
all of the world’s rubber 
comes today not from Bra- 
sil, but from the Far Heat 

produce at about tbe same 
old rate, but the automobile 
tire Industry ha* called tor 
greater expansion than he 
could accomplish The Fer 
Hast rubber 1* all grown on 
plantntbau In tbe Federated 
Malay mates. Straits Set 
dements, Ceylon, Sumatra, 
Java, Borneo and Indo- 
china 

The rubber of Malay*!* 1* 
. in m. iw by the coagulation 

.to. rebWr muk imtsntiv procea*. This procsM has 
tr stwtan in to. form of nothing In common with the 

Mb s sntt WI tom <»t to» process of the Indian and 

*™ t * * . , . ... ht« smoky Are. Neither la a 

i received in tsnkskip* large proportion of oar rnb- 

{ Cont totted on page SOS > 


against ago and more insistent to abrasion ami wear 

The now process Is so tit tort \ simple and so little 
Involved with tethnlcnl anil cryptic lore that one won 
ders why It was not llaaight of long liefore Bat hind 
sight Is easier than foresight while the greatness of 
simplicity Is fundamental 

In making ruhber h> the Hopkinson process the snow 
white rubber milk, known lo the trade ns latex arrives 
at I he inctnr) In tanks and Is atomised by a simple 
centrifugal device Calling to the floor through u 
miisrlauted atmosphere the spray Is dried Instantly 
tanking ii nilnlnture hllxxnril of Almr flakes and hulld 
tag up n drift of uniform t< xtured imcontnnilnated 
cream colored, spang) nitaier resembling linker's 

ltnhlsr Is math’ In three wavs Hu mllkv Juice of 
the tree Is coagulated on tlH> lwuldle of the Amaaoo 
Indian Or It ts coagulated on (lie plantations In puns 
by die addition of acetic add and made Into solid 
rubber In w \ oral stages, requiring the use of lisuvy 
rollers and several cleansing processes. Thirdly, It Is 
nuide h) the new lntrx sprnvlng process. Thin process 
Is fully controlled h) patents owned b) n prominent 
nihber uinnufneturtng concern, but these intent rights 
prohohlv will be leased to all other rubber makers who 
wish to use them 

Annuallv In tlie world about iKUKMjOflD gallon" of 
rnlds'r lutex or rublier milk Is made up into about 
2fl0,00d tins of rubber Approxlinntel) ten per cent of 
flits product comes from Brasil The rest comes from 
the Far Hast When we think of the source of tlio 
world's rubber supply we are quite apt to think nf the 
dump, sodden stlvns of central Brasil It Is here that 
our schoolbooks told ns nihber was produced by the 
native Indian who dlp|ied his paddle Into the white 


rive cultivation In the bar Host Scattered through 
the interminable and shadowy forests of the vast 
Amnion basin are found the millions, of wild trees 
which are scarified by the forest Indian, permitting the 
Juice to oose out This Juice Is not tbe sap of the tree, 
for It ha* Its sap to addition Rather It 1" a white 
exudation from the Inner hark or hast, and Is of 
about the mnsisteDcy of country milk or citv cream. 
It Is not sticky No one tree give* more than n quart 
or two of latex, although many of the trees Hre large 
and It may with truth he said that the 22njWftnno 
gallons of latex gathered annunlly. Including tbe part 
contritnited by Rnudl and Malaysia, is all collected. In 
the last analysis, by spoonful* 

ITavIng gathered a container of robber milk, the 
Amanm Indian build" n smnll Are using for this pur- 
pose the native uroeuri nuts. When burned, these nuts 
give off the astringent fumes needed quickly to coagu- 
late the lutex Into tin milky Juice the native dlpe 
hi* canoe paddle and holds It In the smoke of the 
smouldering nuts, turning it continually as the thin 
coating of latex dries Into robber This process re- 
quire* the driring off of nhnut 00 per cent of the latex 
In the form nf water vapor Again "HA again the 
paddle Is dipped and smoked until Anally a ball or 
“biscuit" about tbe "lie and shape of a Urge oral 
hornet’s nest has been built up. Tbe paddle Is then 
removed from tbe center of the mass. Thus made, tbe 
biscuits are bought up from tbe natives by compradors* 
who make their way Into tbe wildernes s to dicker With, 
the Indian 

Rubber made in the above planner Is nearly Mack, 
owing to the smoking It get*. It saaaUy eoafst** 
other Impurities In quite appreciable and a to ny teg 
quantities, and as these quantities vary with each 
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New type of lake end eeaatwlee veaed of tMO tone, dedaned to paaa tkroasfa the State Barge Canal 


Sea-Going Ships for the State Barge Canal 
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Politics in t ngineenng 

"II.WAYH It Ik n source of relief to engineers 

when the practice of their culling is un- 
liuni]ien>fl liy the politician Engineering Is 
no MerloiiH and exact a profesalon that ItH 
ineiaUTH lone no time, and less Inclination, for Hint 
gmleaiiiie und unatahle thing which we call politics. 
The study of phjslts and nmt hematics at college, fol- 
lowed by the const ni< lion of bridges, earthworks, 
|x>wer-plants and nauhlnery In Its multiplied forms, 
aervea to cultivate In the <iuulltled engineer a perfect 
passion for cold fncts, close reasoning, and straight 
forward prts-eilun Tho ethics of his professlisi, und 
Its practice, h< get In him a wholesome distaste for the 
slmms Hnd unei rtalntics of n political life So far as 
the isdltlHon Is concerned, the engineer asks only to lie 
let alone, so that he uuiy put the very beet of his knowl- 
edge and exporltuces Into the prosecution of his work. 

Hence It Is that tho recent removul of Mr Arthur P 
Davis from the position of Director of the United States 
Iteclamathm Service bus produced positive consterna- 
tion among the members of Ihe engineering profession , 
for Mr Paris Is an engineer of high stundlng, who 
for un unbroken period of forty years has proved 
himself to lie an uccepted and highly capable servant 
of the Government. Step by step his knowledge and 
abilities bad raised him to the position of the executive 
of one of the most linisirtant governmental engineering 
enterprises In the United States. He was removed 
peremptorily No adequate explanation has been given 
for the change, nor has he been afforded an optsirtunlty 
Tor defense His removal takes on a utrong color of 
partisan politics. Not only Is the unseemly preelpl 
latinn with which this distinguished and well proven 
servant of the public has been dismissed a matter of 
profound discouragement to tho engineers of the conn 
try, lait the reason which la given for the change Is 

The Secretary of the Interior gives us on explanation 
—If It can lai called an explanation— that he wishes to 
place this great public work In charge of a business 
man rather than of an engineer , und without showing 
wherein engineering control has failed, lie merely abol- 
ishes the ofllce of Director, and creates In its place the 
ofllce of Commlssliaer Tills Is mere quibble Our lead 
lag engineers huve ever been distinguished by great 
business und administrative ability But so It comes 
ulsmt that (me of tlie most distinguished and successful 
of the world’s engineers In greet works of reclamation 
gives way to a country bunker who, we understand has 
also hetn a Governor of Idaho The whole affair Is at 
(Sice discreditable Bnd discouraging, discreditable, be- 
cause It betrays a grout luek of courtesy, and discourag- 
ing, because It la a conspicuous Instance of a movement 
to transfer the control of engineering works from practi- 
cal engineers und place It In the hands of the politicians. 
The HmcNTiru A uican aiv has always contended that 
the Interests of the country can beat be served by plac- 
ing engineering works under the control of engineers 
ami renaivlng them, as far ua possible, from the baneful 
Influence of thu politicians, for these have almost In- 
variably looked upon the responsible positions In such 
work as so many plum* to be given to faithful followers 
of the | tarty 

The attitude of the average politician to the engineer, 
and to all technical men for that matter, is one of con- 
tempt for the exiiert. This spirit Is more often than 
not an expression of Jealousy and dislike of the man 
who does not know for the man who does know Resi- 
dent* of New York will not «oon forget the contemjilu 
ons reference* of our distinguished Mayor to “those 
experts” , and although such nn attitude has no part, 
surely, in the motives which prompted the elimination 
of Mr Davis, the Secretary of the Interior cannot 
blame the Intelligent element among the American 
people If they believe that this automatic elimination 
of an able executive from a great public work has been 
prompted by political motives of the most pronounced 


A World Timber Famine 
IBHIN A recent letter to the President of the Cham- 
IH HI ber of Commerce of the United States, the 
HH President of the American Tree Association, 
IHMI Mr (X I* Pack, draws attention to tlte warn- 
ing uf a world timber famine, which Is given In the 
annual report of the British Forestry Commission 
General Lovat, Chairman of this committee, Is coming 
to the United States and Canada to ascertain what 
futurn tlmlier supplies Great Britain may expect from 
North America. In his letter to tho United States 
Chamber of Commerce, Mr Hack states thut the threat 
of a timber famine affects not alone the British Isles 
hut the whole world. The British forestry report states 
that there exists a widespread apprehension of a timber 
famine In the united Kingdom at nn distant date. The 
demand for Umber Is ronatuntly Increasing and the 
virgin forests are being worked out far more rapidly 
than was expected. Heme, the committee wishes to 
ascertain what reserves of coniferous timber are avail- 
able for Import and how long they are likely to last 

It Is evident that the question of the United States 
timber supply la a serious one not only for us but for 
Europe. In a recent article on “American Individual 
Ism and European Recovery,” II was stated that during 
the years 1018 to 1028 the ton miles of service In the 
transportation Industry Increased from 100,000 per 
worker to 210,000. To keep Industry going, tt Is esti- 
mated that 0,000,000 trees are cut down every year, 
merely to provide the poles to curry Ihe wires over which 
puss the message* of Industry, and that 200,000,000 
cable foet of wtxsl are consumed every year In min- 
ing and quarrying These two Items represent vast 
quantities, but they cover only a part of the Held. We 
must add to them the enormous demands of the rail- 
roads for tie* and structural material, and of the 
building trade* for the construction of homes and fac- 
tories. Another terrible source of lose, which annually 
cuts deeply Into our forest reserves. Is Are, which 
during a recent five-year period was responsible for the 
wiping out of no leas than 50,000,000 acres of forest 
lund*. 

The conditions stated alsive are suflldent corrobora- 
tion of the statement that, unless every possible effort 
In the shape of protective legislation and extensive re- 
forestation Is made, not merely Europe, but the United 
States Itself, will ultimately he brought face to face 
with a timber famine. Were the annual consumption 
a constant amount the situation would be serious, but 
because of the rapid growth of population, particularly 
In the United States, and the equally rapid expansion 
of Industry, the consumption of timber shows an annual 
Increase The*e warnings of the American Tree Asso- 
ciation are no mere cry of “wolf, wolf!” l*e menace 
la only too real, and It approaches at an ever-accelera- 
ting pace. 

Bombing United States Battleships 

[HPi|fjV ATTEMPT will be made this summer by the 
■1 Army Air Service to demonstrate that battle- 
■Aw ship* can be sunk by bombing machine* 
operating as closely as possible under war 
conditions The Navy has turned over to the Army Air 
Bervice the two pre-dreadnuught battleships “Virginia" 
and "New Jersey," which, It will be remembered, are 
among theme whose destruction Is railed for In the 
Washington Treaty of Limitation 

Oritlclsm wae made of the smiting of the “Ottfriee- 
land" two years ago, on the ground that tho vessel was 
stationary and, therefore, presented an Ideal target 
In tlie present operations, the hettleehlps are to be 
towed , and although their speed will not approach the 
mixture buttle line speed of seventeen to twenty-one 
knots, the targets will be towed at several knots’ speed 
and the difficulty of registering a hit will be propor- 
tionately tncreaaed. On the other hand, there win be 
no defmse by anti-aircraft gun Are. To compensate 
In some measure for this the bombing planes should 
fly at a height of several thousand foet Special inter- 


est will he attached to this experiment because the 
tint use will be made of a new 4900-poand bomb con- 
raining 2000 luanda of T N. T, So for aa we know, 
this Is the largest bomb that has ever been constructed. 
The * vis tors will attempt to drop It alongside the ship 
and set the fuse* so that detonation will taka place 
fifteen or twenty foet below the surface. If they suc- 
ceed In doing this, there la no question that a large area 
of the side of there old bettleehlpa will be blown in and 
their sinking will be a matter of a tow minutes. 

Judging by their power of resistance to those Brob- 
dlngnaglatr depth charges (for such they are) the “Vlr- 
ginla" und “New Jersey being ships of earlier design, 
will be easier to put down than waa the “Ostfrtreland." 
The "Virginia” Hnd "New Jersey” were laid down in 
1002, or some years before the dreadnought period. 
The “Ostfrlesland" was not laid down until 1806 -and 
groat attention was paid to her underwater design, 
particularly with a view to preserving her flotation In 
case of Injury by torpedo. Tho teat, therefore, will 
be more a tent of the skill of tho airmen than of the 
resistance of the ships. We are of the opinion that If 
one of there 4900-ton bombs were detonated ten foot 
from the side of the “Maryland" and twenty-fire foet 
below water, even that great ship, in spite of her elab- 
orate subdivision and the provision of gas-expansion 
chambers, would succumb Jo the attack. 

Dams Versus Droughts 

KBBEINE of our busiest Industrial centers Is to be 

■l| found along the upper Hudson River, upon 
Ml whore banks are paper mills, power plants 
BBS) and various Industries, all of which dartre 
their power from the flow of the river Like all streams 
which head In the mountains and elevated up-lands, 
the flow of Ihe Hudson la very variable. During periods 
of high water, the manufacturers see billions of gallons 
of water flowing by to waste, whereas in the dry sea- 
son tlie river becomes so low that many of the mills 
have to he shut down and thousands of employes thrown 
out of work For nearly fifty years past both the State 
and various private agencies have been considering the 
udvtsabtllty of storing np the flood waters and passing 
them down, gradually, during the dry season Not only 
would such a plan prevent the periodical closing of 
certain factories, bat tt would result In the saving of 
some 2,000,000 tons of coal a year, which hare to be 
burned during period* of low water to keep the 
larger and more Important Industries and power plants 
going During the pest half century many Investiga- 
tions have been made of this problem, and at last a 
scheme has been drawn np hy E. H Sargent, Engineer 
for the Board of tho Hudson River Regulating District, 
a body created by the Legislature of 1921. The plan calls 
for the construction of sixteen storage reservoir* In the 
upper Hudson River watershed with a combined capacity 
of five hundred and ninety-three billion gallons. The 
execution of the work would take twenty yearn and lta 
total cost would be EKWKXWI00 Money I* to be raised 
hy assessing the communities and industries that would 
be benefited, and fifty-year bonds backed by three com- 
munities and Interests are to be Issued. The plants to 
be affected can develop at present a hydro-electric 
energy of 180,000 horsepower; but because of foe 
droughts their conttnoons average output la only 8&000 
horsepower. When the scheme Is completed, foe en- 
gineers claim that the flow of water In foe rlrer win be 
continuous and that 141X000 horsep ow e r can bn raattred 
la these plants throughout foe year. 

It is one of the advantages of each reclametien 
schemes that the damage done by freshet* wlU be elim- 
inated. Tbs moot severe flood in foe history of foe 
Hudson Rtv«r was that of March 28 and 28, 1018, whre 
the flow waa over 200,000 coble foot a second at Albany 
and about H.OOOJXW worth of damage was done to vari 
ous town* a king the river If the largest of tbs slxtren 
r e se r v oi rs (that at Bacon daga) had been tn sxlatmra, 
it la estimated that the prek of the flood could hare 
been controlled sufficiently to prevent this damaflA 





SCIENTIFIC AMERICAN 


Our Point of View 


The Facts as to German Submarines 
faaOHjHE Karr Department announce* that It ha* 
H HI received an authentic official report core ring 
■ ■I the tacts regarding German submarine* con 
I9 hHH atructed and lost during the war It repre- 
sents wane four yeur* of work In checking official 
record* and consulting various member* of the German 
Admiralty In the first place, as to the total number 
of TJ boat* built by the Germans during the war, the 
iHiok* of shipbuilding firms holding contract* show that 
281 submarines had been delivered anil 107 were under 
construction when the Armistice was signed. As to 
what became of all these and the men who manned 
them, we learn that the losses In personnel were 5304, 
of whom 519 were officer*. Of the submarine*, 87 were 
accounted for by depth charges, 80 hy fixed mines, 
M were lost in fights with enemy snhrasrines, engine 
and other troubles accounted tor 14 , destroyers, torpedo- 
boats and sub-chasers sank 13, 8 were lost through 
accidental ramming, armed fishing craft accounted for 
0, aerial bombing for 6, and 0 were lost In submarine 
nets. In addition to the above, 21 T T boats were de- 
molished to prevent tbetr capture by the enemy 

A study of the chart accompanying tin* report pro- 
vides ns with the geographical distribution of the losses, 
and we find that 50 boats were lost In the English 
Channel, 20 to the North Sea, 10 off the eastern coast 
of England, 10 were lost in vsrlons parts of the Mediter- 
ranean, 12 off the Dutch coast, 8 near Heligoland, 
2 in 8copa Flow and the remainder at widely sejmrated 
points on the seven seas. The location of the losses 
as given above Is about what the daily record of the 
war in the press would lend us to expect The toll of 
ships to be credited to the vsrlons enemies of the 
U boats la something of a sunwise Thirty -seven boat* 
destroyed by depth charges Is about what one would 
look for, but that a nearly equal number were de- 
stroyed by fixed mines I* surprising If we rememlier 
correctly, seven to ten of these were credited to the 
great sen barrage of mines stretching from Scotland 
to Norway Another surprise Is that 20 submarines 
were lost in encounters with enemy submarines. It 
would be very Interesting to know the particulars of 
these encounters, whether they look place helow or 
above the surface, and whether the lasses were due to 
gunfire, torpedo or ramming We take It that the 18 
U boats destroyed by torpedo-boat destroyers nnd sub- 
chasers and those destroyed by depth charges should 
go together , In which cose fast surface craft accounted 
for about 50 of the total of U boats destroyed. If so, 
this establishes the claim of naval men during and since 
the war, that the most effective answer to the submarine 
Is a that destroyer carrying a heavy battery nnd a large 
supply of depth charges. 

Super-Pressures in Steam Plants 
naonr WAS not so long ago that a pressure of 200 
pounds per square Inch at the boiler was cm 
IH Sal side red to be the maximum under which a 
UHH power plant could satisfactorily he operated. 
High p r es su r e s brought with them difficulties In the 
way of leaking Joints, etc , and the quality of the mate- 
rial which was then available for steam piping, cylin- 
ders, etc, set a limit upon the use of extremely high 
pressures. The last two decadea have seen a great 
development In the production of high grade Iron and 
■teal, and materials have become available which, be- 
calm of their strength and reliability, have encouraged 
■t eem engineers to run their boilers under increasing 
preaaurea. If yon look at a list of the great power 
plants of this country today you will find that a boiler 
pr es su re of 200 pounds 1* comparatively rare, and that 
the later the date of completion of a plant the higher 
la the p ressu re employed. As to those under construc- 
tion, the premures run from 265 to 875 and 400 pounds, 
and there are two power plant* of targe capacity under 
construct ton which Win use the high pressure of 600 
pomds per square inch. 

n» objects aimed at In this movsoxnt are to secure 


a high thermodynamic efficiency untl to secure that re- 
ductlon In the dimension* of the turbines and steam 
piping which the great density of th< high-pressure 
Hleura makes possible That the steam <-ngineers of the 
country are well satisfied with the results secured Is 
proved by the action of an electric light and power com 
puny In Boston, where they are about to Install a tur 
hlne plant In which the boiler pressure is to be not less 
than 1200 isuinds per square Imh 

As If this were not sufficient, we learn from Asptseor 
ina that there is being built for the Wlllans Work* ut 
Ilugtiy, England a stenm tnrlSne whom- holler will bo 
operated under the amaalng pressure of 2200 pounds 
per square inch. Commenting upon this courageous 
\mture, our contemporary draws nticntlon to the Inter 
estlng fact that, glnce, as the pri-ssure rises the steam 
becomes denser, and the water, on the other hand, less 
dense owing to ttg expansion by heat, there must come 
a point where the steam and water will arrive at a 
state of equnl pressure, temperature and di-nslty, or lo 
put It another way they will beeoim Indistinguishable 
from one another This irnlnt Is readied at u pressure 
of 8158 pounds per square Inch and u corresponding 
temperature of 706 degrees Fahrenheit At this point, 
also the water cun he changed to steum without any 
surface of separation The containing vessel may ho 
solidly tilled with water under this high pressure and 
temperature, since It becomes strain throughout Its 
mass when the temperature Is sufficiently high The 
cycle of operation of the Rugby plant hb calculated by 
Trofessor Callendur Is as billows 

At n pressure of 8200 ismnds i*>r square Inch and a 
temperature of 700 degrees Fahrenheit the volume will 
be 0 062 cubic feet tier pound and the heat required la 
820 British thermal units per pound The Hiram Is 
throttled down to 1500 ismnds absolute and a corre- 
sponding temperature of 600 degree* Fahrenheit It 
Is then heated at 1500 pounds to 7IX) degrees Fahren 
belt The steam is then expended adlabatlcalty In a 
hlgh-iHvsHure turbine to a pressure of 250 pounds The 
steam Is next reheated at 250 pounds to 700 degree* 
I ahrenhelt, and then exiwnded In a second turbine 
down to a vacuum of 28 Inches The heat available 
for work In the two turbines Is 571 B t n and the 
total heat supplied Is 1471 B t u , glclng a total over-all 
efficiency of about 88.8 per rent The operation of the 
Benson turbine, so numed after Its iDventor, will be 
followed with close Interest by steam engineers. 

Decline m World’s Shipbuilding 
IjjBBBBJHH dislocation of the shl|ibulldlng Industry by 
HKbH the war left the merchant marine of all enun 
■ H tries In such a state of unstable equilibrium 
thnt even today, nearly five years after the 
close of tlie war, the situation Is very confused. The 
enormous Increase In the output or the shipbuilding 
yards, particularly In the United Hmtre, curried Ibe 
world's total of shipbuilding to a point far above the 
demands for cargo space, even In normal times. Except 
In this country, where the shipbuilders derided to com- 
plete their vast building program, there was a more 
or less severe slump In building activities, and for the 
past few years the shipbuilding yards of the world have 
been In a rather bad way 

The last report of Lloyd’s Register of Shipping cover- 
ing the quarter ending Jtao 30, shows that on that 
date the shipping yards of the world had a total of 

2250.000 gross tons of work, which Is a decline of 

800.000 tons helow the figure for the previous quarter 
The statistic* of new construction show that Great 
Britain and Ireland lead with 1,388,000 tons , then In 
their order follow Germany, 862,400 tins , France, 179,- 
000 tons, Italy, 141,500 tons, United States, 133,700 
tons, Holland, 100/100 tons, Japan, 72,800 tons, and 
British Dominions, 46,000 tons. It will be noted that 
Germany holds the second place among the shipbuilding 
countries and that she la building twice os much new 
tannage as her next competitor, France, This was to 
be expected because of the great depreciation of the 


German merchant fleet, by the handing over of the 
largest and choicest part of It to the AlUes us port of 
leer reparations. 

Comparing the above figures with those for the last 
quarter of 1014 prior to the war, we find that tba 
United Stntcs yards were building 15,000 tons less 
(luring the lust quarter of the present year and the 
British ynrds about 400000 tons less. Since shlidiulld 
Ing affords a reliable Index to world prosperity, it la 
evident thut there Is u long wuy to go before Industrial 
equilibrium Is again restored. 

Seventy-five Years Ago 

jSSBSjnOM the earliest days of railroad travel, the 
■ Ml question of high speed has excited the public 
HJH Interest Thus In oar Issue of September 0, 
IHHHI 1848, It Is recorded that a new engine, with 
5-foot 0-lnrh driving wheels, pulled a train of five pas- 
senger curs carrving 250 passengers from Springfield to 
Hartford at the rate of 60 mllea an hour, “the quickest 
trip ever nintlo in this country with a heavy train over 
any railroad ” Those were the days when English 
locomotive builders were In favor of large-dlumett r 
driving wheels for fast trains, and the Editor suggests 
that with larger wheels a speed of 60 to flO miles an 
hour could he obtained Our builders made the expert 
ment, Imt soon returned to the 5-ftsit ft-lnch driving 
wheel, which remained the standard alie for 30 years 
or more 

Thut 75 years Is sufficient to carry us back to the 
liegtnnlng or things Is realised when we read as follows 
■The City of Providence Is taking measures to light 
Its streets with gas The Aliny Gas light Company 
have commenced laving pipes and putting up fixtures. 
The place hnvmg been heretofore badly lighted, the In- 
habitants evinced great Joy at the new way of lllumlna 
tlon " 

And while on the subject of modest beginnings, take 
note of the following “Very few railroads In this 
country enn show greater percentage of Increase In their 
receipts of the last six months than the Macon A West- 
ern Railroad of Georgia From a statement Just pub- 
lished, It apis-ara that the total receipt* for August, 
1848, were $12,470 nnd Angust. 1847, $9,441” 

The August editorial page opens with an announce- 
ment of the discovery of an Immense bed of gold, 100 
miles In extent, on the Fork and Feathers River, Cali- 
fornia The gold Is recovered by “wnshlng out the sand. 
In any vessel from a tea saucer lo a warming pan ” 
The American settlements were deserted, we are told, 
fanning nearly suspended, ships lost both tbeJr sailors 
and captains, and not even $10 a day would tempt 
laborer* to return to the farms.” All of which, by the 
wsy, sounds very modern 

llovv many of our reader* are aware that the United 
States Navy, 75 years ago, made a survey of the IUver 
Jordan and the Head Sea. As told by Lien tenant 
Maury, the story reads like a romance Two metallic 
boats, one of copper and the other of Iron, were trans- 
ported over the mountains and launched on the Sea 
of Galilei Giillks. was navigated and u survey 
of Its bottom made The deepest sounding made was 
1128 feet There Is nothing that the Navy cannot do. 
Well might the Editor exclaim “It Is a specimen of 
the skilled system and discipline of the American 
Navy” 

Very Interesting I* a letter In the September Issue 
from Ellas Howe, Jr, of sewing machine fame, dated 
from London, which opens thus “I am In the regular 
receipt of your valuable paper (through my father In 
Cambridge, Mas*.),” and goes on to give particulars 
of a French sewing machine which had appeared in an 
earlier Issue The letter proceeds “I wish to say to 
your correspondent that I expect soon to submit a sew- 
ing ntHi-blne which will stitch and sew In the same 
manner aa la done bv hand “ nowe had Just 
secured a patent In London to which he refers by saying 
that “John Bull is thick upon some matters, and upon 
that seal Is decidedly thick ” 
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Sixteen-to-One Automobile Testing 

Extraordinary Assembly of Apparatus for Making Many Tests 
on a Single Run of a Motor Car 

By S.R. Winters 


features of gasoline performance and car economy 


pressure Is recorded by a iira-arm affixed to tlie com- 
pression element Oil la nn agent of pressure trans- 
mittal whkli not only minimises the motion of the 
mercury but reduces Uto lug of time In the instrument 
Automotive engineers ure fumtllar wltb tbe formula 
relating to tlie operation of un automobile, namely, that 
Hie engine power at tlie dutch required to protiel tlie 
vehicle Is the aggregate power needed to overcome half 
a dnxra counter force*. First, of course, Is the force — 
measured as tbe product of the muss and Its linear 
acceleration— necessary to overcome the Inertia of the 
car Then we have the mechunlcal friction 1 oases — 
Unit la, the energy squandered in the transmission, unl- 
\emul, differential, rear axle*, and wheel bearings, the 
tire-rolling losses, the energy consumed In overcoming 
windage, thRt employed to tight 
the gravitational pull In climbing 
grades, and that which Is ow'd up 


gUIE automobile engine may be tested In 
the laboratory, under Ideal condltlona , 
but it must run on Ihe road under omdl 

■ Ions far from Ideal. When traveling In developing the angular umder 
uloag tlie highway at a speed of forty 
" w per hour, more fir less, the behavior 
r and engine presents so many uspecta that, 


of rotating parts. The ac- 
celerometer, however, when fune- 
llnnlng in an antomoblle being 


their cmuiietenl ohaervutlon, nmre tihservtrs would lie propelled over the ^highway, 
required than could jssw llily lie packed aboard the 

It Is In this emergent y Ihut Ihe lnvenllre finally Is lsirllun of the power eximilll ure 
eulleil Into piny , the iturenu of Standards has recfsitly 
devised an niqmrutua that autoinatlcnll} and uutograph 
Icully records the uetton of the car. In sixteen separate 
lHirtleulurs, mpdrlng lit most the attention of one or two 
iqicratnra In uddlthm to the driver Tills mnkes It pos- 
sible to conduct road tests on a busts never before windage, nnd rotational Inertia— may be measured by 


of an engine necessary to 
come grades and prodnre llncur 
accelerations. The other four 
counteracting force#— friction In 
power transmission, 



Tbe speed of the test automobile la determined by an 
aircraft tachometer, geared to a front wheel Tbe 
spindle, which ordinarily la equipped with an Indicating 
hand, la in this case provided with n until pinion linked 
to a recording pea This tachometer has no time lag 
und registers the average speed of tbe antomoblle 
during the preceding two seconds. 

The many-sided, compactly-built, recording unit uses, 
for almost all ila work, a single recording drum Speed 
of the automobile, acceleration, velocity of the a' 
pherit current, direction of tl 


graphed, In Inks of varying colors, 
cm a single strip of paper, moving 
at u non-variable speed of one- 
tenth of an inch per second. Tbe 
paper supply la adequate for an 
uninterrupted service of one hour 
The gasoline flow meter camera Is 


kodak fllm being used for retaln- 


dreiuued of, us regards both n« uracy and completeness. lids Instrument 11 


:e of flow of gasoline In 
Is on Index to (liu rntt of energy Input Obviously, 
then, tho first object wns to find a 
suitable Instrument for determin- 
ing tlie flow of the gasoline A 
flow meter wns sells ted mniprised 
of a vertical tnbe slotted parallel 
to Its axis. A light piston moves 
vertically In the tube (lusotlne 
raters flic latter ut Ihe isittom, 
flowing freely out of the slot be- 
low the piston Into a rlngshsped 
space through which tlie intuition 
of tlie piston mny he seen Tlie 
imlnter ufftxed to the piston, mov 
Ing over a vertical scale on the 
eratrnl tube. Indicates the effec- 
tive length of the slot Knowing 
this, nnd knowing the pressure, tho 
mm Is IndUnted. raa 

Preliminary experiments In- 
volved tlie use of photograph!* records secured by focus- 
ing nn Image of the scale und isilnter of the flow-meter 
on n moving film The bulklness of this type of flow- 
meter camera operated to a disadvantage, und tho 
design was displaced liy one In whlcli the camera trace# 
lines of the scale und pointer by means of shadows on 
u mil of bromide pnper Time Intervals are coni rolled 
from n contact mounted on the tachometer of the car, 
nnd the#n 

alternating Increase und dm reuse In the Intensity of 
the Illumination on the bromide or sraslllaed palter 
How murii energy or thrust does It require to move 
nn automobile on a level hlghwuy, down hill, or up- 
grade? The iipist ratlin described replied to this ques- 
tion In terms of the jsiwer output of the engine An 
uecelennneter wns employed, which 1 b essentially an 
Instrument for measuring the force ailing on a "free 
body" to supply the latter with the constant Increuaed 
velocity width la to lie nciurately determined Such a 
device h ppm Isos the linear Hocelemtlon, positive or 
negative, of the automobile mass, and tubes account 
both of the velocllv nnd of the gravitation factor 
Hie “free body" employed In the pnrtliulur nccel- 
erameter used In these erticrlnicnts consisted «f a col- 
umn of mercury mounted parallel to Ihe wheel huse of 
the motorised vehicle The gage element nn abbreviated 


a negative 


This Is 


itlvc engine accomplished liy permitting the motor propelled vehicle 
In neutral Friction wastage In the raglne 
may ls> taken cognisance of by 
coasting with the elutvh raguged 
over the transmission In gear 
Tho energy alsnirtied and yielded 
hy the angular ncceleratlons Is pri- 
marily reposed In tlie wheels and 
this exis-ndlture of power muy he 
calculated from the thanges In the 
machine or wheel speed The mo- 
ment of inertiu of the wheels can 
be determined directly by the pen- 
dulum method Kuril a method of 
measurement acts upon the as- 
sumption that the readings of 
rolling and frictional resistances 
under power conditions 
tlcnl with ‘ 

r> resorted to Exact precision is 

not thas vouchsafed, but In the 
Interest of simplicity and popular application of the 
metlHKl, U adequately tmswers for all practical 



"Tlie wind bloweth where It llsteth," U a Biblical 
observation that la necessarily rec- 
ognised In any experiments that 
would nrcurately reflect the oondl 


... tlons under which n motor- 

n the fuel-flow flhu by tlie propelled vehicle operates. Both 

tho velocity and direction of wind 

exercise an Influence on the motor- 
cur In action Acceleration meas- 
urements, In the interest of 
accuracy, have to Include the 
sjieed as well as the course of tlie 
wind Tlie direction of the latter 
In relation to the movement of the 
automobile Is significant because 
of the Increase or decrease In the 
effective frontal area. A double- 
tube Venturi, mounted three or 
four feet above the top of the 
uutomohlle, and supported from 
the running board, measures the 
relative velocity of the atmoe- 

pherlc current This unit of the 

connecting tube, a« well us the spnn-nhove tlie closed end engine-performance testing oppttr- 


The faithful observations of this 


tuned In harmony with the records 
of the flow-meter, this delicate 
adjustment Iwlng made by individual timing devices 
placed on each of these Instruments and driven by h 
single time-contact on the lachometer The recorded 
observations ure matte on unruled paper and the read- 
ings are made bv use of celluloid template, oriented 
Into position by reference lsilnts and lines, end marked 
with the calibrated pen paths The supply of paper, 
record mil, and the driving element, constitute une unit 
and its removal for reloading Is possible without up- 
setting the testing portions of the apparatus. 

Little wonder Is It that this test car, with Its multi- 
tude of rumlflentluns, should have been uccorded a 
weird reception through the rural sections In which 
preliminary extieriinrats were conducted. With the 
radio-telephone on the crest of Its popularity, the off- 
hand cunt lunicm of the spectators alongside the highway 
between Washington, D C., nod White Sulphur Springs, 
West Virginia, was that this antomoblle was equipped 
with a wireless outfit This theory haring I men sum- 
marily exploded, observers were wont to characterise 

shine distilleries. 

High-Altitude Mountaineering 

I N the Geographical journal tor March, 1028, Mr Q 
l Kind i presents some of his findings on the physi- 
ology of hlgb-altltude mountaineering. Mr Finch basea 


Up to 

21/100 feet tbe climber’s physical 
functions were found to be prac- 
tically unimpaired and good sleep 


. . The conclusion la 

that fit, say. 22,000 feet acclimati- 
sation to altitude ceases and above 
that height oxygen should be used, 
at first hi small doses, and tram 
as/100 tost in larger doses, bat the 


s Is free to revolve nhmt n vertical axis, and la main- 
tained In the w lad hy vertical vtmes In proximity to tta 
exit rati The angle between tbe direction of the wind 
hydrostatic pressure Is exerted In the nil, thus lwlanc- nnd wheel base of the motorcar la ctmreyed to a re 
Ing the force required to accelerate the men ury This cording pen by tbe angular movement of a flexible shaft. 


of the mercury column, were filled w 1th a light oil Whra 
the tube containing the mercury column is ut ted npt - 
bv an Inereosed vdoilty parallel to Its long avis. 


must be made for title. Tbs stimu- 
lating effect of cigarette smoke was 
noted at &UK>0 fleet. Although 


nccUmatlxatlon level a i 

weaker end unable to recover from fatigue u 
makes use of oxygon. 
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The Trial Trip of the "Leviathan” 

A Five-Day Test of the Motive Power, Equipment and Operating Staff 


n ITB trial trip of the “Leviathan" took place 
over n (Hat time of 2185 tulles, on the 
count alumn on the accompanying chart, 
and laateil from Thursday, June 19, to 
8 undo), June 24 Starting from Boston 
Light, tlie ahip passed around Cape Cod 
and, at Nantucket Lightship, laid her coarse for Ahitco 
ljght. She then passed through tlie Providence Chan- 
nel to the Florida const, and from Jupiter Inlot Light 
she ran on u northerly course for a 2ft-hour test at 
maximum power 

This was the third triul trip of the “Leviathan” 
The first took place In the North Sea, In tlK> early sum- 
mer of 1914, when she wua fresh from the builder’s 
hands, and, as in the recent test, she carried a large 
number of Invited guests The next trial was made 
after her hastv transformation Into n transport for 
American troops during the war Tlie present lengthy 
trial was rendered necessary by the extensive overhaul 
of the main engines , the change of the boiler plant from 
coal to oll-bumlng, the complete reconstruction of a 
large part of the passenger urcommodntlons tlie redec- 
urntton and refurnishing of the whole ship , the snbstltu 
tlcn of entirely new lighting, heating and plumbing 
systems, and the general reconstruction of the ventllat 
Ing system 

All practical shipping men know that the rospemsl- 
tillllles and strain upon the operating staff of a large 
ocean liner Increase more rapldlj than the Increase In 
the site of the ship and the) will agree Hint the de- 
cision to give this great vessel, uisin whose recondition 
Ing over $8,000000 had been expended an extended 
I rial, under conditions similar to those of a regular 
transatlantic passage, was a wise and necessary pre- 
caution Although the most Important trial was that 
of (he motive power, a thorough test was made also, 
of every I tart of the equipment and of ever) dcpnrtmenl 
of the personnel The program of (he trial, ns handed 
out to the guests, called for the swinging out of llie 
life-boats by the crew, dollv bout musters for the crew 
with the passengers assembled with llfe-prewrvers on 
fire drills with aperutlim of the hose and closing of 
watertight fire doors, testa of the lllch fire-detecting 
system covering the holds to say nothing of tests of 
(he powerful Bperry searchlight of 45(1,000 000 candle- 
laiwer on the foremast, and of whistles, sirens, tele- 
graphs, ventilating systems— 2117 In nuniher— snlt- and 
fresh-water sanitary systems, and u score of other ele- 
ments In the makeup of a giant, high-speed liner— that 
most complicated of modem construct Inns. 

The plnn of the trial called for a gmduul working 
up of the power from lhat represented hv UK) revolu- 
tions of the propellers at the start, to the final opera 
tlon of the ship at maximum power for a period of 211 
hours. On leaving Boston Light the revolutions were 
MO per minute This was maintained for 12 hours, the 
technical ataff taking engine-room data for the Inst four 
hour* of the twelve The revolutions were then grnflu 
ally Increased to 160 and maintained for 12 hours, 
data helng taken during the Inst fonr hours Then 
for successive periods, the revolutions were Increased 
to 170, 173, 180, and finally to the maximum, with all 
burners going, If necessary, to all of the 46 boilers. It 
should be noted that, unlike the Cunord and White 
Star ships, which use the low pressure White burner, 
tho “Leviathan’s" holler plant Is equipped with the 
Peabody high pressure burner . an American type, which 
gave excellent results throughout the trial 
There won fog on the first night out, and this caused 
the ship to fall several hours behind her schedule She 
rounded Alston Ugh! about midnight June 21 , paaaed 
at high spaed through the Providence Channel , and In 
the early morning swept Into the Gulf Stream Turn- 
ing north ahe had Jnplter Inlet Light abeam at 7 17 
A ML, June 22, and, with everything wide open reached 
Diamond Shoal Lightship at 3 39 A. M„ June 28. hav- 
ing covered the distance of 370 miles at an average 
speed of 27.90 knots. Full power was maintained until 
the “Leviathan" reached latitude 86.112 north, longitude 
74.21 west when It was found that the shin had cov- 
ered a distance of 687 miles to 2fl hours, at an average 
speed “over the ground" of 2748 knots— « splendid 
performance and a world's record for a continuous 25- 
bour run. 

Now It detracts nothing from the merit of this per- 
formance to rewind our reader* that this does not mean 
thst tbs “Leviathan" is a 27% to 28-knot ship In stHl 
watsr To get at her actual speed we must make a 
deduction for the speed of the Gulf Stream, to the axis 


of whie.li she was running, tind an addition muBt be 
mnde to her sliced in compensate. fur the loss of power 
due to the high temperature, 85 degrees, of the sea- 
water which wus passing through l»r condensers. 

A study of the current charts of i'h II) drographle 
Bureau of the 1 nlted States Navy shows that at this 
period of the year the Gulf Stream runs at a speed of 
8 'A to 4 knots off the southerl) coast of kloridu and 
diminishes In siieed an It spreads out to (he northeast 
Hie nvornge sliced over the 25-hour course, taking 
nocount of tlie high temperature, was probably about 
2.71 knots. Deducting this, we get u speed of about 
24 78 knots through the viutir 

On the other hand, If tlie speed of the Gulf Stream 
was a help. Its high temperature of 85 degrees whs n 
hindrance to the speed of the ‘ Leviathan " The nor 
null sea temperature Is 65 degree and that rise of 20 
degrees played all sorts of mischief with the vacuum 
—and u high vacuum, licit remetuliered, Is nil Important 
In developing the full (tower of a steam turbine With 
seu water at 65 degrees the "Levluthun would have 
shown ut least 28 Inihes at tin condenser, and this 



would have meant an add!) lva or 075 knots to her 
speed, raising It to 25,48 knots 

If, at the end of the 25 hours, tlie "Leviathan” had 
turned and run back over tlie course, and the tame 
conditions of no wind and calm sen had obtained, the 
current effect would hnve been eliminated, and the 
actual siieed would have been determined with great 
accuracy Tills method Is used In nil our warship 
Irtnls over the measured mile at Rockland, the vessel 
being run alternately with and ugalnst the current , the 
mean speed, as thus obtained, being tlie actual speed 
through the water 

As a check upon the above calculations, In which the 
speed of tlie Gulf Stream Is necessarily no more than 
on approximation, we have available the closely ac- 
curate method of determining the speed of a ship by 
the revolutions of the propellers Applying this to 
the "Leviathan," we find ’hut the pitch of her pro- 
peller* Is 1-1.93 ft>et, and rant tlie average revolutions 
for tho 25-hour run were 184 per minute. Bo, 144(8 
(pitch) x 184 (average revolullon* per minute) x 00 
(minutes per hour) glva* us the distance the proiiellers 
would move through Ihe water In one hoar If the water 
were rigid Dividing this by 6080 (one knot) we get 
the speed In knots per hour But Itecieuso of its fluidity 
the water Is driven reerwardlv in a variable proportion 
to the forward motion of the shim This, subject to 
certain corrections, Is known as the "slip,” and expert 


enee bus aliown that, to uvvragc weather, with proiiellers 
suitable to the ship's form, etc, the slip Is about 10 
per cent Unking u 10 -per-eent reduction, we arrive at 
an average of 24.39 knots for the 25-hour run 
But the “Leviathan” wus using cisdlng water In her 
condensers which vnrled In temperature from 85 degrees 
ut the commencement of the run to 78 degree* at It* 
close, and this had Ihe effect of pulling down the 
vacuum to as low os 205 Indies daring the first few 
hours of the triul Hail water been available al 65 
degrees It would have been ismslble to hold the vacuum 
at 28 Inches, as was dime to the cool water off Boston 
at the sturt , to which case about 0 75 of a knot would 
have been added to the siievd Tims wc urrlvc at 25.14 
knots as the speed of the ship through still water 
From these considerations we are led to the opinion 
that, In a series of runs, with and against the tide, to 
deep water, the “Leviathan " when she has been thor- 
oughly shaken down, would be capnhle of making a 
speed of 25 25 to 25.50 knots over the measured mile 
The “Majestic” (six feet longer and with two more 
hollers) Ims averaged 2470 knots from Ambrose Light 
to t herlxiurg , hence we may hs>k for u spirited ocean 
contest hctvveen these fine shl|i* 

When we hear In mind thnt the “Leviathan" during 
Hie Intervening ten )eara store her launching In 1918, 
lmd seen only iilsuit eighteen months of service, and 
that she lmd spent over eight years l)lng Idle In the 
water, It will l»i agreed that Ihe tine results achieved 
In this trial are a gnat credit to the Glbhs Brothers, 
who laid out ami supervised, and to the Newport News 
foiopiuiv who exec nice) tlie reconditioning and (In all 
fnlrne** let us add) to the original builders of this 
fine M>tl|K 

Dynamiting Bedrock Over a Subway Tunnel 
in New York Harbor 

D IRKtTiy over a snbwn) tunnel under New York 
Harbor with only thirl v feet of rock hetwven the 
tunnel and the river isittom nlsive, charges of erne 
hundred i«amd* of dynamite are dully l**tng exploded 
without the slightest Injury to the tunnel or to the 
HUbwei) trains whle.li pans along Its length at frequent 
Intervals. Diamond llcef lies In the bed of the Heist 
River, Just above the olel Brooklyn Bridge, and rises to 
within thirty feet of the surface lit low tide In oreler 
that the largest Isittlaslilps may pass this point unel 
enter the Brooklyn Navy Yard, aa well as to iiermlt 
the passage of the deep draft vessels now so largely 
In use In the merchant marine, the channel must be 
dtx i*>ned to forty feet Tlie obstructing reef Is of solid 
res>k of n very tough vnrlety, so that Itefore the ex- 
plosive (ten work ngnlnst it to good nelvientagc It must 
lie pluecd In holes drilled to Ihe nick to a depth of 
ten feet This drilling must, of cemrae, he done from a 
scow on the surface of the water, and It Is essential 
Heat means bo provided for bolding tlie sew rigidly to 
place when the tides and swells from in 
* ng» hotter IL Tlie scow Is equlpiieel 
spuds, like u dredge, and these are pre 
wnreJ until Ihey rest on Die bottom Ii 
this, by means of racks and pinions mo 
bark-geared steam engines It is tsisslble 
■cow bodily, not clear out of the water, 
tunce nlsive Its normal level of flotation 
ticul punsises Ihe scow Is now no longei 
a temporary platform e® legs and the 
proceed with Hie assurance that the drib 
thrown out of line above the holes. A ' 
ilium drills Is mounted on the scow a 
sunk lo n de-pth of ten feet on ten foot 
scow or drllllsiat now hacks away uhou 
feel, the charges of 80 or 90 |s>r cent gelat 
Into lengths of conmust gnlvunlaed Iren let 
these ure lowered Into the hula* 

When the charges have been exmnecte 
the wires used for electric detonation, t 
ready to he fired. Certain precautions 
token On broad principles of safety It h 
ascertain that no suhwuy truing are In l 
the subway beneath the river This Is mi 
a system of eiectric signaling that was Ins 
purpose Trains are prevented from enfe 
nel and those that happen to lie In It a 
puss through Then the signal Is given a 
Is fired. Surprisingly it Ims been found 
tremor Is felt In Ihe suhwnv onh thlrtr 
the point of the explosions Hint ii glass o 
on tlie floor of the lube us u test tremble 
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Psychic Adventures at Home 

The American Supplement to My European Expedition: A Sitting with Ada Besinnet 

By J. Malcolm Bird 

Aaoociote Editor, Snc%Tinc Amenlan, tod Soewuty of the Saivnnc Ahodca* Poyehlc Inr»*ti*»rioo Committee 
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Keeping the Ash in Motion 

Continuous Mechanical Discharge of the Unburned Residue, and Its Role in Boiler Efficiency 

By David C. Spencer 


m \'K of Him problems which constantly cun 
front holler room engineers nntl uixwators, 
N the iimlti r of (leaning lire* and dls- 
charging the ash To the average layman, 

I lit* mu) seem like n simple proposition 
In the i use uf miiuII furnace* where opera' 

i is curried on at nominal rating or 

i, possibly the situation is not so dif- 
lit Dut in these diijs of large units 
I continuous operation at high over- 
Ings, rlie problem assumes an entirely 


whose loud changes frequently, sometimes 
slightly, at other times in violent swings. | 

The bolltru may be delivering steam at 
100 per cent of rating at one minute, and 
the or six minutes later Is- required to I 

d* liver 200 or H00 |>er cent of rating, with 1 

an equally sudden drop when the load 
goes off Kuch experiences are not Infre- 
quent in central-station practlee or In such 
industries as pulp nnd i»n|s>r mills, rolling 
mills, power stations of coal mines, etc 

Then there Is the stutlon whose load is 
fttlrl) constant for nn extended i*tI<m1 of 
time Such ihanges as ociur are gradual 
and cun nsuully be anticipated. TI»-re 
are pruet trail) no sudden fluctuations. 

Instunees of llila elass ure found In the 
case of power companies iqieruting two or Stoker in 
more stations, ono of which curries the 
swing, while the others iqs-rule lit a uniform rate. 
Among Industrial plants a good example would be a 
shop equipped with machine tools or a spinning or 
weaving mill where pnslmlton Is fairly uteady 

In stutlon* of the first classification, the operators 
problem is to deliver steum when and in the quantity, 
that Is required liv the plant processes. In the case of 
central stations supplying light lo the ___ 
community and power to the traction 
lines, a sudden storm for example, means * l> 
nn Inatnnt increase in both the lighting 
and power load Thin Inerease inuat be 
met nnd carried by the boilers. In Ihe 
Industrial field the sudden call for steam ' 
fur process puritoses, as for example tul- ( 

cunlrlng In the ruldier Industry, means an A, 

eqnnlly sudden peak which the bollera j> 

mual take The operator 1 * problem In 
such cases Is, as Ims already been stated, i< - 
to deliver the steam To accomplish that 
he must have an equipment that I* highly 
flexible 

The elements which make for flexibility 
are the reserve calamity of the stoker and 


till* would he very wasteful operation, but when the 
operator U confronted with the necessity of delivering 
a certain amount of steam or facing a shutdown, prob- 
ably It would bs the lees wusteful courso to pursue. 
Of course, tills I* an extreme case A capable operator 
seldom gets caught in a Jam which would require 



a Philadelphia power plant ftted with two-roll rotary wh 

operation of thut character Ilut lie frequently finds 
himself under Lite necessity of increasing his steam 
delivery fiO to 100 per cant or more without warning. 
Under such circumstances he must put more coal 
thruugti the stoker Men though by doing so, he may 
lose a ennaldernhle amount of unburned carbon 
As bus I men su Id, Ae^pnwer dump is probably the 


will show why it is easily possible to perform this 
operation In lew than half a minute. It la especially 
noteworthy that in suck operation with the p ow er 
dump, there ia practically no Interruption to stswmlng 
as the result of the dumping period. 

In the second class of operation the problem is «n- 

ttrely different With a fairly constant 

loud, the operator seeks, naturally, to 
operate hta plant at the point of maximum 
efficiency. There la comparatively little 
need tor the ability to clean fires In- 
stantly Bather, there la urgent need tor 
aa nearly as possible dean fires at all 
times. The ideal way to maintain clean 
fires Is to discharge the ash as rapidly as 
It forma— In other words, by means of 
continuous ash discharge at a rate pro- 
portional to the rate of combustion 
The most practical and satisfactory de- 
vice for accomplishing this result is the 
rotary ash discharge which bos hern 
brought to n high state of perfection One 
of Its essential features Is a deep ash 
pocket This pocket must not be regarded 
as primarily a storage place for ash If 
that were the only requirement, an ash 
pit would probably answer the purpose 
It Is extremely difficult to handle hot 
ash. After the ash has become cool. It 
can readily be broken up and discharged 
The Hull pocket serves as a space In which 
tischargsr ash may be treated or conditioned tor 
discharging. The conditioning of the ash 
involves the ftnul burning out of any combustible which 
It may contain after It leaves the stoker proper, and 
the cooling of the refuse 

To provide tor thla the ash pocket is divided hnrl- 
sontnliy Into two sections. The upper section Is flanked 
by a grate somewhat similar to the extension grate of 
the stoker itself. Tills Is provided with ports through 
. _ which nlr may be admitted In any desired 
quantity The combustible which remains 
“® In the ash alter It reaches the pocket enn- 
tlnuea to bum while in this section and 
this results In reducing to a minimum the 
&& combustible In the final residue and, there- 
sSG tore. In Increased cdtnbusttan efficiency 
■yKj i The lower portion of the pocket Is 

flunked by cast Iron crasher pistes. There 
,< provide a surfuce against which the 
Vv* Clinker can be crushed. In all double-set 
J arrangements of the stoker there are 

crusher plates on each side of the pocket 
This is also true of single set nrrnnge- 
• ments where two crusher rolls are pro- 
vided. When only one crusher roll Is 
' s used, the crusher plate Is on the stoker 
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Vmtiktiat u Exfrtinf Tunnel 
QO great haa been the Increase In motor vehicle traffic 
D In American dtlee that those which huve street 
tunnels sre finding In many Instance* that a new and 
serious problem has been created. The exhaust fames 
from motor cars are not Infrequently the occasion of 
much annoyance In buoy city streets and even cause 
serious discomfort when wind and weather conditions 
on such as to cause the fumes to accumulate. But 
far mors serious is the accumulation of motor fumes 
In traffic tunnels. These bores were origin ally con- 
structed when automobiles were few or wholly un- 
known. With the advent of the gasoline engine and 
the resulting Increase In the number of vehicles on the 
streets many tunnels have become traps for fumes 
which In some coses have actually endangered the lives 
of persons passing through these bores. 

Bo serious has the problem become In Los Angeles 
that It has been necessary to sink two perpendicular 
ventilating shafts from the top of the bill through 
which tbs city's mart 


that by means of elec- 
tric fans the Aral air In 
the underground pas- 
sageway can be drawn 
oft. By this means the 
air Is changed entirely 
few minutes. One 


Inches hi diameter and 
the other one approxi- 
mately 18 Inches. 

The problem of how 
to dig or drill these ven- 
tilating shafts proved 
an unusual one when 
the city engineers stnrt- 


tliat would undertake 
the contract The task 
wss different from the 
ordlnnry ran of drilling 
or digging Jobs and the 
authorities were some- 
what at loss to Ibid men 
competent to undertake 
the work The most 
practical way seemed to 
he to drill the hole from 
the top of the hill to the 
roof of the tunnel with 
some kind of well-drill- 
ing apparatus, making 


Most people know that paper U a good heat Insulator, 
that la, It Is a very poor conductor of heat Hence, 
whai an object Is enveloped In pu|« r its inherent heat 
Is prevented from being rapidly dissipated end at tire 
same time Hie cold or hot air, surrounding the object, 
Is prevented from coming In contm i with It and either 
detracting from or enhancing the heut contained In the 
body 

It Is this property of paper that makes It so useful 
In gardening Furthermore, while ordinary jaiper U 
nun-tranaparent and non-tranalucent when th* paper 
la oiled, It will allow light to pus* through It, and at 
the same time It will be effectively waterproofed. This 
fact la also of Importance In rendering paper applicable 
for many purposes about the garden and tlte green- 
house 

Actual practical experience ha* shown that It Is 
possible to obtain effective prijtectlon for young seed- 
lings and lender plants ugnlMt the Inclement weather 
of winter and early sprlng.W tho use of paper In- 



equipment was entirely 
different In character 

t— Aaffiw arwi tnond, d 

to alnk a 42-Inch shaft 
at no greater labor than 

that with which the driller could sink an 18-Inch shaft 
Accordingly, the contruit for the second vent was 
transferred to the manhole digger, who hus completed 
his half of the task at a figure a little lower than that 
charged by the well driller Under all the dreurn- 
atances and In view of the unusual character of the 
undertaking the city felt tliat both men Imd earned 

The Improvement In the way of two vents with elec- 
trically operated fans has prove* highly satisfactory 
and the much used Third Street tunnel, which Is nearly 
a fifth of a mile In length. Is now filled at all times 
with dean, wholesome air Formerly when there was 
little wind and traffic was heavy the bore contained 
such denes fumes that pedestrians found It almost lm- 
possible to make their way from end to end. 

Hm Um of Pfcper la Gartering 

\XrrtILB the use of paper for many useful purpose* 
VV in gardening, raising flowers and vegetables, may 
not be osar, nevertheless the advantages, which may 
bn ga ined by such practice, era not generally known. 



bouses during the cold winter months. When the seed- 
lings first send up their shoots above tlte ground, It 
Is often necewary to shade them from direct sunlight 
In this connection It has been found that the diffused 
light which penetrates through oiled paper Is par- 
ticularly sell suited to them, and the shades, which 
must be erected when glass frames are used, are un- 
necessary In this case. 

Old newspapers have been put to many purposes. 
They sometimes serve to protect the person against 
cold In lieu of an overcoat. The same property, which 
renders them useful for this utilitarian purpose, makes 
them a very effective protection agulnat cold for tender 
ptunta. In the early spring, when frost may still appear 
on the ground over night, It is a wise gnrdcner who 
covers up his plants with newspapers as the evening 
sets In and does not remove them again until all the 
frost has disappeared the next morning If this is done 
regular!) and conscientiously, no fire heat at all la 
required, thus simplifying matters and saving money 
It may be mentioned 
that when newspapers 
are used as protection 
against frost, It some- 
times happens that one 
forgets to use them a 
certain day and the 
next morning the plants 
are frown Heroic 



with paper covering i 
some time thereafter 
The remedy Is drastic 
but sound 

An Instance 1* dted 
of a large l»it house full 
of cinerarias, which 
wore completely fro sen 
over a certain frosty 
night due to the heating 
apparatus going out of 
order The plants were 
qnlte black and ap- 
parently ruined, but 


stead of employing expensive glass for the windows 
of frames and greenhouses, oiled paper may be used 
with Just as good results and In fuel, If taken cure 
of as conscientiously as glass, they will lost Just os 
long Of course, the cost Is wrj much less. It must 
be mentioned that such oiled pa|icr lights may be ex 
posed to tho weather as much u* possible and still 
possess long life Another saving Is In the construction 
of ttie frames, which need not ho nearly as heavy as 
alien glass Is used. 

Tho use of paper tor this purpose Is not In any way 
universal, but it Is due simply to Ignorance of the ef- 
fectiveness and the cheapness of the material In 
France, where Intensive cultivation of vegetables la 
carried out to a far greater degree tlmn In this country, 
tlie value of paper for making the windows In hot 
house frames has been T appreciated tor some time past 
and paper is largely used for this pun**® in that 
country Very good results have been obtained In the 
use of oiled paper tor covering pits In which there 
were stored surplus chrysanthemums, tender shoots 
and similar plants that must be protected In green 



from leaving tiny 
streams running, u Mat- 
toon, ill , maker of water works equipment has Issued 
a ysieket piece resomlrilng u twenly dollar gold piece. 
Tills will assure Its attintlon lit the start Of three 


piece hears the legend that In a day of 24 hours, S800 
gallons of water would lie wasted from an aliening of 
this slue Another hole width will not permit the 
Insertion of a iwncll lend Is stated to be the potential 
waster of 000 gallons per day, while a third hole Just 
large enough to receive a pin Is nevertheless large 
enough to iiermlt the flow of 180 gallons or over 8V6 
laurels. This corresponds to about 140 cubic feet per 
week 

The figures given are for a hend of 40 pounds. 
Higher pressures would Increase the waste, though not 
In direct proportion to their values The next time yon 
see a tiny leak, remember that It Is capable of making 
a larger dent In the purse thnn appeu ranees would 
Indicate, and do not be surprised If a rigid Inspection 
of plumbing Is carried ont at times when a water fam- 
ine Is a possibility 
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More Water for Washington 

The Great New Conduit that Will Double the Capital City’s Supply 

By George H Dacy 




id 




that WtiHliInfftimltmi may lime 
I kntv f water to drink— the OltV of 
President* tmw been mennoed by a por 
trading wiilpr famine for several years— 

I wle Sum Is bull dine a large new wntrr 
iimclult tlmt (\tmds front Great I alia 
Md t Die bt unditry of the District of Columbia where 
u ntw im (HI filar plnnt will be Installed Away bark 
In 1HII tin Hi Kt csndult it ilnulnr brick tube nine 
feet In dlumcUi nnd nine miles Unit was construcled 
ti iirv tin wiilit sillily of our Nutl ms I Capital fr an 
Omit 1 nils to the Washington cinsumets Tills sanl 



inglneeilm. fi its of thlt day and aye Subsequently, 
u pet iimn< nt g \< mount road whs built dlmtly above 
the it niiiliii tb | list line hntrances to tht conduit were 
puvldul at Intirvals of approxInmUly 1000 feet 
All went wi U and tli« cltv of Washington was blessed 
with u siqail r and ul undHnt water supply until ubont 
u denude ok when m luist lieuutiful American city 
bevun to i,i m und attain tin dimensions of u world 
wide oi| Hal llie populnllin lm reused very markedly 
Willi flit idvtnt of th> usunds of more thirsty run 
sirnurs tls* water supply liegan to be Inmliquntt How 
with u pi | ulutl n i f moie Ilian 418000 pennant nt real 
ill n IK with uni Id thousands if transients thn nglng 
Int the k tilt nil mpltnl dally the 24 hour water supply 
tf 100 000 000 y,nll na Is Insufficient And peculiarly 
<m ui.li I he u nsmmrs nw. more water durlnif Die win 
t«i tliun during the drtughtv hot and muggy months 
of mimii ir in buhly due to the fact that many lit thtlr 
w itu run nnatuntly to ketp the pipes from freexlng 
« ndltl ns art stnli In our Capital City tlmt sanitary 
drinking wutcr has tf bt used In washing the street* 
M tinkling lawns and extinguishing Urea 

A new i_ mate conduit Is now under cuostrui Don 
which i in iitli 1 m Die aiule of the old cindult Ho more 
i n\ln Int, lyidencc of tlie reyoluthns that have been 
w i kid In engineering Hnd construction operations Is 
h lie li id tlmn to nntmsl the systems i f building era- 
pli ud In Inst illlny, the old cnndnlt and Its new supply 
liunt Admittedly the work of more than a half era 
tun iro was evillmt It has withstood the onslaughts 
i f tli k nnd wi II m rved Its purpose A product of an 
era if c lie np hand lil r the i Id conduit has been 
efltrlint und durable M dein engineering howiycr Is 
il lag now In wts ks wlut It took rnuny months and 
eyin rears to consummate dui Ini, the period prior to 
the W ar ( f Secession 

The eonciete pl|iellne now imiler construction Is 10 
feet high und 10 ftet wide bring if horseshoe form 
hereas the conduit now In use hus h cross section of 
about 60 aquara feet 1U concrete counterpart Is ap- 
proximately one-quarter larger When completed the 
twin pipelines will have a combined carrying capacity 
that will practically double the existrtit Washington 
water supply There will be the additional braefidnl 


and powerful Jacks that govern tin* raising and extend 
Ing or lowering and collapsing of the Interior metal 
forms that hold the concrete In place. Brleflr these 
metallic ferns, which strikingly simplify concrete con 
st ruction of this character, can be moved about on the 
midget cars that run on the Inner trackway When the 
time comes to move the lnterh r forma they are lowered 
by means of the Jacks and loosened by use of the turn 
buckles Cables are adjusted properly and hitched to 
a gasoline tractor that runs along the roadway above 
tbe trench, and acts as a steel h irse to haul the steel 
forms to tbe next position of setup 
The other pair of steel tracks extends along either 
side of the conduit and provides passageway for the 
exterior forms which are bung on a special traveler 
that will convey them to the next point of construction 
Turn buckles and hoisting devices are used to raise 
and widen the exterior metal forms after the concrete 
has been poured and set sufficiently for such operations 
Altogether, the national engineers are using three sets 
of three mammoth metal forms which cover a stretch 
of 240 feet They poor the concrete In the last form 
of the train first so that by the time they are placing 
the com rate In the third form the first one can be 

. . moved to a position 240 feet farther down the trench 

* ,rrnr!k. * l ‘S . Thl * eliminates any cessation in l ha work 

luid* t a# aoaduft aarrt« mink tan can tlmt support In order to wait for the concrete to set. The exterior 

'tartar m«tal km Timm forms too, mors forvar* with forms are moved to new positions In the same way as 

p * n * <l .. lg JLtSETknl *** *■* ** * tb* Interior ones by hitching them to the tractor and 

j. n « ^ , . . hauling them to the new section of construction After 

> details ef the work on WaaUngtm’k new tbe concrete of the conduit has hardened sufficiently a 
water-supply conduit steam shovel il used to fill In around the huge under- 


feetare that potentially If cither of the conduits need 
repair such a one can be ti mporarlly put out of com 
mission without putting the District of Columbia on 
shirt rations. 

The concrete conduit Is bring laid In 86-foot sections, 
tbe facilities being such that one of these sections of 
(omrvte tun he prepared dullv Extraordinary metal 
forms are used which take the doubt and danger out 
of concrete work and which Immeasurably expedite tbe 
work The excavation Is accomplished by tbe at of 
powerful steero shovele— met hank al diggers that have 
ellmln ted the arduous hand toll from trench work 
After the trench Is properly prepared tbe concrete base 
of tbe conduit Is Inld In place — this foundation Is 16 
Inches thhk the wall of the conduit pipe being smallest 
at the base point Tbe walls are 84 Inches thick at 
their base print and 12 lm hes thick at crown of the 
arch In the neighborhood of 1«M»0 cubic yards of 
concrete wtU be used la tbe building of the nine-rail* 
conduit tbe mixture being a one, two, four combination 

Two linen of temporary steel trackways are hi stalled 
when this concrete founds Mow la set thoroughly Tte 
inmr tracks provide transportation faculties for a 
serlto of small can that are equipped with tnrubocktoa 


ground waterway The tr»< b Is partly filled with 
water as the earth is dumped Into place so that It 
puddles and compacts as desired without any additional 
man labor 

In excess of 466 000 cubic yards of earth will have 
to be excavated before tbe concrete conduit la oo» 
pleted about June 80, 1B24 The eset of the subterranean 
tube will be more than $3068,006 In the rocky region 
fringing th^ Chesapeake and Ohio Canal and the Poto- 
mac Hirer great difficulty has bran experienced In 
cutting the ditch for tbe pipeline Over one stretch of 
two ml lea, the cut bis bent made through solid rock 
and has ranged from 10 to 80 feat In depth At Cabin 
Joka. Md, where la located what was forfoaHe tbe 
largest masonry arch In tbe world but which la now 
surpassed by one built latterly in Germany, a huge 
coneretoandcateel siphon wilt be Installed to carry the 
water through » gap that Is MO feet wide t$MI 104 foot 
deep The siphon wtH oonatat of a circular stool tope 
tan feet In diameter, which wtU carry an totsrtor coat 
ing of concrete atx Inches thick, as wall as afi outside 
overcoat of tb* same matatfol that WtU to 13 fortes 
thick Tw* t marts will alto he rat at as many hffly 
sections of foe route that WtU aggregate 800$ fact fo 
length, for fospectlon ad possible repairs. 
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ward filled aolld with Mod 
and boulder* hauled In by a 
local fanner 

The prevailing wind la 


Prafedfe f a Bdnek Wnm Brogion by Ice were purchaaed from the 

T itus sttMt fee which loat mot tee ahd labor can ba owner* of an abandoned mUl 

•a fed hr ptgaatag la ahown by a piece of cocatroc- naarby, and which ware 

that which tha writer did with hla own bands unaided placed by hand in the harms 

in tan GUra* ttm* Tha job ooaatated In the const rootle® before locating tbe nek a 

of a concrete lea waU to protect tbe beach In front of wound them Four of tbeas 

bis borne la Northern Michigan from the ravage* of were bedded In the wall tor 

the yearly aprtng lea flow. Its fall length The specs 

Tha wail WM of trapeaoldal section, 8 feet 0 tncbea behind the wall was after- 
thick «t (ha bottom 13 tncbea thick at the top and 8 ward Ailed aolld with sand 

feet 8 Inch es high. The lower 18 tncbea of height was end boulder* healed In by a 

under water. Tha essential points wherein labor was local farmer 
saved lay tat The prevailing wind la 

1 Tbs use of a tingle section of non-coUapeible diagonal]! toward tbs 
form, Which nan set and filled one day, and moved beach and there 1* a con- 

abend and tilled again the following day Tide form ttnual drift of sand along 

was weighted fa piece by two rocks not being nailed , the beach by reason of this 

«o that no wrecking and rebuilding was necessary The diagonal motion of tbe 

rock* were (imply removed the form lifted tilghtly to wavee After building the j 

lumen it and polled ahead by hand into Its new poti- wall tbe w rlter conceived 

tlon tbe Idea of pluring ubstruc- 

1 No gravel waa mixed with tbe mortar ]>ry atone* tloon In the wuv of this sand 

graded In slse from tout of a bens egg to that of a drift to hold II and build a 

nun's bead were placed In the form A very liquid beach outside the wall malt 

mortar of (and, cement, and sufficient lime to Insure tog things additionally se- 

dnldlti, waa then mixed with a hoe in a mortar box cure He drove a few lines 

und dumped into the stone*, where It flowed down of sheet piling Just outside 

ffiUfl ell the Interstices and bound toe whole together the wall and transverse to 

into e solid mass. Thu* about 00 per cent of mixing It, projecting a few lnchi* abou wit) 


produced with charcoal, impregnated with liquid oxygen 
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Scene* from the Gsiana jungle, when the *nt* we marching 


The Army Ants of British Guiana 

Jungle Insects that Have Learned the Importance of Force of Numbers and Discipline 

By Paul Griswold Howes 

Assistant Curaiur of the Uruco Memorial Museum, Greenwich, Conn. 


■ ON the tver moist floor of the grau dim titbit* of refuse that tbo urtny Irate*, In the form of 

Jungle that ram r» neurly oil of llrltlMli leg* und oilier ports tlmt lmve been torn fmm the 

(lulunu, live the gypsy trlbea of unity victim*. 

unlH. Theoe tribe* consist of astounding When such u flock la Imird, a few minutes' hunt will 
ntutihcrH of Individual*, divided Into va- reveul the urtuy at ita deadly stork, while nt other time* 

rhm* sizes, and U|Ka whom full vnrioue one will know well enough that the line* have been 

hurdenu In the general economy of the grouiw. They crooned hy the severe anil thorough biting of one'* tegs, 

make no fieriiiunent nests at nil, but Insleutl rtmm Hie followed by a painful stinging that causes one to take 

forests, eurry tag the entire whcre-wlth-nll of their nodal to the trail In haste to remove the energetic Insects, 

existence ahont With them Once liny bite Into the skin their Jaws become quite 

The flrst unity that the uittluir ever witnessed on the tightly baked so that It Is often necessary to pull them 

move, wni traveling rapidly utroes an open spure In upurl , and rite Indian* use them for closing wounds, 

fronl of tlie camp. Tlte line of inarch wits not over hy musing them to Ute, nfter which they sever the 

live Inches in width, but It extended scross the clear brads from the bodies. 

tag for a hundred and fifty feet in a snaky hand, and During these drive*, every Insect Is frightened from 
continued out of sight into the growth of vegelntlun cover and Instantly pounced upon hy as many lndl- 

beyand. Tills army moved for many hours without victuals as happen to be near They actually tear the 

halt, or even the slightest let up. and there must lmve victim limb from limb nnd It Is then taken to the nest 

been hundreds and hundreds of thousands of Indl for that day, In many fragments. Almost as soon as 

vldusls In the line Thtlr destination whs an old tin ant lias secured a portion of food, It ceases Its wild 

foundation on the edge of the clearing, and Into this 
the Insects poured all day long. The ants carried 
everything that belonged to them as they moved 
Nurses could he seen hy hundreds, bearing the while 
grab-llkc larvtn or young ants, while countless others 
curried eggs and puise, or ants iitsnit ready to take up 
their work in the tribe Habitant with enormous < urved 
Jaws hutrled along with the rest, annpplng viciously 
nt anything Hint attempted to Interfere with Hie gen 
oral progress of the lines, Wliere an oltstm le hindered 
the march dozens of the medium slued unis would 
make a living flller of their I todies, over width the rest 
would pass In greater ease and comfort By night the 
nurse unts and all the rest were safelv In the founds 
tioa that they had picked for their tranalent visit The 
nurses could be soon forming a dense network of their 
bodies, aiming which the eggs and young were Mag 
kepi safe anti warm, while all nlmut thtlr camp, others 
rushed here nnd there, scouting nnd )s dicing the 
grounds in n general clean up of the surroundings. 

The unis stayed here all night hut hv morning lliev 
hud gone on Into the forest This army was shitply 
moving The roianiund of Instinct hud decreed a march 
only No hunting was lo take place and so the whole 
great tribe moved forward In a thin line without n 
glance from side to aide Such is the nmrvelnua dis- 
cipline of instinct bloodthirsty actions and goes to Hie rear, it* duty 

" hen Hie rommnnd soys hunt, everything changes, accomplished. 

The milder attitude of tlte multitude changes Instantly If a large Insect such us a grasshopper or • Mg 
Kvcry unt becomes a ferocious demon, a Oery reckless Jungle roach is thrown among the ants, It will event 

and mercileas irenture tlmt will attack anything and mtHy be vanquished by sheer weight of numbers. As 

give its lire It the necessitv arises They launch them- it land* among the warriors, one or two will lock their 
selves Info the forest In greut networks, that gradually Jaw* upon Us legs with lightning rapidity The sufTerer 
enclose certain areas, und every living thing that Is will now hop or fly in agony, hut the instant it lands 

wenk ns well ns many of the stronger ones, fall before again, several more ants will grab Its appendage*. This 

the onslaught procedure soon weight* the victim to the ground per- 

If one Is traveling through the forest a certain sign manently, where It Is tom to shreds without delay 

of presence of a hunting army, is the calling und chirp- Ants returning to the rear often assist on* another 
tag of a number of different ant-thrushes, nnd other In various way*. As It is usually the custom to straddle 
birds that have banded together Into a flock. These one's booty on the homeward Journey, the snt is fra- 

birds follow the armies, partly hresuse of the Insect quently greatly hampered hy the Mis of the cut Again 

life that Is stirred tato panic, and partly because of the a long caterpillar may be the victim, one that has bean 


Front view, greatly enlarged, of a warrior ant, 

showing the powerful nippers 


left Intact, owing to Its slight resistance, und thus be- 
rauu'N a greul burden In these, and similar eases, ants 
were observed to come to the assistance of their sisters 
They would help drag the meat along or hold the abdo- 
men of a ulster up out of the wuy, and In one case two 
unts were seen to straddle a caterpillar und thus carry 
It along on their tall legs, like so many laborers carry- 
ing a railroad rail or a Mg log. 

Birds and animals are not Immune to tlte attacking 
ants, especially young ones. In fact any nnlmul would 
soon succumb to their myriad bites If tliere were no 
avenue for eacaite One realises how great are their 
numbers when a distinct and strange rustling murmur 
reuclie* the ear, due to the thrashing ubout of countless 
bodies. 

Home creatures hove learned to escape Thus the 
smaller species of spiders, leap from their perches at 
the approach of the ants and remain safely suspended 
upon n silken thread until the danger la past. On the 
other hand very targe snakes are sometime* killed and 
devoured, hefore they cun get beyond the line* of the 
army 

The entire tribe does not take part In the drive for 
food. A large number of worker* remain at the tern 
isirury neat to care for the eggs und young while the 
warrior* are away, und swarms of workers also cluster 
the entrance so that It looks like a brown furry veget- 
able growth, front a short distance As the burdened 
hunters return, they are carefully brushed and combed 
by the workers, und their booty Is dropped nnd carried 
Into the nest by these Individual* also. The actual 
passage to the Interior Is lined thickly with a network 
of ant* so that every Individual must paw along a living 
pussage'to gain entrance. 

The Indians of Guiana Ilka those of many other 
Houth American countries and also the Bovlanders and 
white people, have learned to respect the army ant* 
because of their bouse cleaning propensities. Every 
bouse, from the rude thatched benab of the Indian to 
the solid wooden cnee of civilisation, are more or lee* 
Infested with very large rose hey, and other Insects, and 
also huge tarantula*, which come only to obtain the 
roaches. None of these things are liked by tbs average 
human being, but the army ant* are food of *11 of 
them. They coma not Infrequently, In tremendous 
armies, to the abode* of man, and in the courts of a 
few hour* leave them cleaner than they have ever been 
before 

In tbwe great tribe* there la but a single Queen 
Her sole duty 1* egg-taytag after the colony I* once 
started and she ia given the moat exquisite care all 
during her life She la sheltered and watched and 
attended tike a reql Quaan and up harm can easily 
come to hey Periodically, a brood of young Qaenas 
and mates are hatched. Thaw individuals are winged 
and as soon as they are mature, all of them leave the 
tribe in whAt U called the marriage flight Bach Quern 
finds a mate, They pair and the males me* die after- 
ward, but each young Quern founds her owfc hew tribe 
and after bringing up the first worker* hanett^tht* 
little crowd set about to rear about UMmmtvee another 
gTeat gypey band of army fiat* 






jnd end piece* bolted together constitute the frame, 
by means of which the guard I* spiked to the tie The 
rollon are supported on metal rods on which they 

As animals approach the guard they are alarmed 
ty the Irregular and strange appearance presented by 
the alternating conical rollers and mam do not come 
my nearer lint If they become ladder and ndvunro 
np to the guard so us to place one bait U|sm It, the 
rollers revolve nnilemeutti tlielr feet, and most nnlmals 
alii Immediately lea>e Where the animal puls onn 
Toot upon the rollers and, still tinuliirmed, tries to 
ndvunce with another foot, bis weight rotates tlie 
rollers under Ids flail nnd he will And It Impossible 
o proceed. 

A Clever Job at Continuous Pocking 

A N Interesting apparatus for the mechanical packing 
of tea Is to be Been In a San Francisco fnctory 
An overhead trntk *) stent supports a unit of six truvel 
'ng bins, which can be shifted so as to bring nnv bln 
llrectly above the chute, D, that leads to the weighing 
tcalea. In thl* waj any number of cans can l>e packed 
made us often 


The answer Is a pulr of busy windmills The car la 
an electric The mills are two In number, 16-fbot 
wheels on OO-font towers. Instead of having a counter- 
shaft or n set of pairs to multipit the s|>ecd of tlm 
wheel to tlie necessary d.vnunni speed, the dynamo Is 
niontited on the platform Immediately beneath the 
wheel and connected by means of a hell running clear 
around the clrcmafcrence of the wheel nnd then directly 
to tlie genimtiir shaft To provide far varying weather 
conditions no Idler Is used to take np the slack of the 
licit The lielt lluelf Is made of n specially designed 
fabrlt width meets with complete success all ihe 
weather conditions to width It Is ox|»*rd. Whether 
It would nil the hill In a more rlgomna climate Is not 
stated, hut the mill Is manufactured In North Dakota 
and with 1) used there for farm lighting, width aug 
gesls thul Idlxxurda are u mere Incident In Its life Tlie 
genenitor Is mourned on a revolting platform nnd past 
with the wheel ns the wind shifts. The cost of a single 
mill with switchboard nnd all other apparatus hut 
without a battery, was given, at the lime of writing, as 
finOO We think It probable that today It would be 
somewhat less, hut whether the reduction would be a 


This windmill and another like it drive the family 
ear about six miles per day, and light the baser la 

addition 

turning over nt a predetermined rate Oontrary to 
what the non-electrlrlnn might expect, auch cut-outs are 
neither complicated, nor likely to gi-t out of order 
Mr lltstt, from his two windmills, keeps his car 
fully charged b»r Its regular duf} of ttve or alx tulles per 
day, and In addition lights his house He llnds that a 
single windmill operates rather fllfulb, hut that with 
two going ut once, even when they stand close together, 
tlie wind Is sufUclently capricious to Insure Hint one 
will iiaunllv he running at chnrglng speed even If the 
other is not Aviators will confirm the Inference that 
consltlcruhle vurlutluos in nlr movement nre met be- 
tween points only a couple of hundred feet apart 
With his two mills connected up, Mr ttoot llnds that 
the charging curve la entirely smooth enough for all 
purposes. 

A Lilliputian Piano 

A MONO the attractions of one of London's amuse- 
ment places is the miniature grand piano lllua- 
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What Happens When the Tire Hits the Hoad 

Studying the Impacts from Pot-Holes and Obstructions, with Different Types of Tire* 


IIO 18 destroying Amor 
lea's highways? The 
road engineer, the 


l-mst Hit* politician, 

' * I he speed demon and 

the n«id Imllder have all been ae- 
■ uMfd hadi pli-nd* not guilty and 
the roads go right on dlHlntegrnllng 
Now the United Stull's Bureau of 
llmuls U uttuiklng the question 
with every protqwct of getting on 
answer Thi Investigation deals 

with road nut-face, road structure 
subsurface drainage, and truffle 
Of iieriiiunent value are the finding! 
under the ft rat three heuda, hut of 


Moot Hlgnlficint of the finding* la 
that It la nut ihlefly thq'dead w< Iglit 
of motor truck* tbut destroy* the 
higliwuy If u trurk strikes an ob- 
struction on the road, or If It runs 
Into and out of n pot hole, I he wheel 
conies down on the road with a 
thud It Is this Impact that does 
dcHtrui lion, crushing the surface 
und breaking the foundation 
This Impuit cun be iiieuaun-d as 
a fund Ion of truck weight, of truck 
N|**ed of load per unit of wins*! 
hearing anrfiio , of isair design, etc 
Tons of chassis and freight smash 
Ing along the highway strike ham- 
mer blows upon the roads av , this 


Impact Tests- Comparison of Tires 

2'Dreolbt - Speed -I7A miles per hour 

2 TON TRUCK-2 TON LOAD 

%j^^iwiW'Uniruig4t lOOO-Spni^^-ToWfiOO 


hiahwui strike ham- Ths Wow delivered to th* rood whoa a two-ton track, with a two-ton load, rana into a 
m the roadwav this two-inch bole or rut, depends vary largaly upon tfao type of dre carried. At lower speeds the 
Hided Hut the force difference would be less, at higher speeds more, In favor of tha more shock-aboorbtag tires 

enn be lessened The 

shows Bona of the results of tlie stndy necessarily be prepared fur aurh a difference as the found that by stm 

A solid tired, live-ton truck, operating ut chart shows. To the lajrman, in this connection, it may castes of bees as 

hour with u five-ton haul, on striking u he necessary to point out that sis Impacts of 7000 It Is probable thi 

< le delivers u blow on the pavement or pounds each, even If they nil come In the same place, odor, but It Is th 

The same truck with pneumatic tires, will not do the damage that will accrue from four up the hive odor 

?xlra ton of load and under the some dr- blow*, of 1 1,000 pounds or a Mt leas each Conceivably, port ant and as 1 


two-lncli olwlui le delivers u blow on the pavement of 
28, pounds. The same truck with pneunmtlc tires, 
umy carrv an extra ton of load and under the same dr- 
cnmstimi-es deliver u blow of only 11,000 pounds. 

Does this Indicate that all trucka ought to be shod 
with air? lly no means. Impact varies with* the speed 
and I be load carried Take the coul dealer delivering 
In a business district The extreme weight of tlie trm k 
and I he load restrict the speed to 
\i rj inislerate figures, and the 
heovy trnlfie has the same effect i 

Comi»iratl\ely little cushioning Is If] 

necessary to protect the road and **• 

the trmk from tlu> Jars of luqiact C 

at them- low spi-mls. ao a solid or si v 

cushion tire, with Its greater bear- . 

Ing surface la advisable to dlstrlb- imanSism 

nte the dead weight of the load StWt -MWOOh 

over more of the pavement As the ••jmJ'-WJJ 
load goes down and the speed goes u ,r[ 1 
up, the demand for cushioning gains ^ 

In luqsirtsnce and (hut for dlstrl 

Isitlon loses Then we mny replace 

one or hath pairs of aolld tires by KwtjJteii 

the cushion tyiw, combine the 

cushion with the pneumatic, or, 

flnully, mount four pneumatics But 

on all trucks up to a limit of 2% to ■TOj 

3Wj ions, where n wide range of | 1,1 

operations Is nn Important factor 

the big, fast, easy riding pneumatics 

are highly desirable 

Tliere Is a right and proper and 
ectinondr tire for each set of eon 
dltlons. Knowing the condition— 
the road, the load, tho sort Ice to be 
rendered by the track— one may fnl 
low tlie diagrams of the Federal 
engineers and diagnose with a high 
degree of accuracy the track own 
afn'aeeda. Particularly suggestive 
M the finding with reference to the 
Impact from a six-wheel truck Ob- 
vlonslv, with six wheels, the load The United Stai 
per wheel Is less and the Impact per drawing, has ats 
wheel less but one would not fereuce here is t 


i-WS»w«oo £*=s£ 3 s 3 Se 

NM> pondbUltles of ttms saying, and the 

ID HNLMJ0 need for cushioning, beoomt so small 

— , — . that ft If no tongsr economical to 

use tho pneumatic Urn, htowm>or- 
aJ EsSwaw Ing freight win probably caattaua to 

r 3 ] p 1 be carried on otbar type* of tire. 

I I I But the practice of abort-atghted 

| 1 I track-owners, of economising on 

I nred In road destruction, cannot go 

—1 L on Indefinitely The graphs of tba 

mm> Federal engineers give ample bade 

g§F of proved fact for taking any necas- 

sary steps to Insure that trucks be 

■ properly shod for the loads that 

IflfSa pjjk they carry and the speeds that they 

I The ScngM of Inoectn 

1 IN the last report of the Smith 

■ 1 Milan Institution (1983) Or N 

■ B. Mclndoo has an Interesting artl- 

. I ...» elo on the senses of Insects. After 

■ discussing the nature of Insect vision, 

■ both by simple and by compound 

— ; — . eyes, the author proceeds to tba 

k. with a two-ton load, runs tato a ,en»e of smell, and conatdera It first 
>« of tire carried. At lower speeds the „ a means of recognition This 
tor of the mere shock-aboorbtag tires m, |„ tnr more developed In In- 
sects than In man, yet Dr Mclndoo 

, difference as the found that by smell alone be could distinguish the three 
i connection, It may castes of bees as well as other components of the hive, 
c Impacts of 7000 It Is probable that each Individual bee bos its peculiar 
In the same place, odor, but ft la the combination of all these that makes 
accrue from four up the hive odor end tbUUftfagarded as the moot lm- 
each Conceivably, port ant and as Indeed the ruling power In a colony 


■, and disintegrate rapidly under the heavier « 


a of protecting the social Ufb of the bees 
t, end the queen odor which Is a part of 


11 (dee a lightening of the blows, by greater cushioning, ft Insures continuation of the social Ilfs within. Tba 


•r by multiplication of wheels, or hy any other n 


workers "know” their hive-mates by the odor they carry 


ImpacMests- Comparison of Trucks 

2" Obstruction TfiJEt-5jpeed-173i miles pertanC 

taps., asm. bbw M as asa 


a ara swML wngff , - mwt-tpo oo-ias. . 



Informs the workers that their 
queen is present Even though she 
doe* not rale, bee presence means 
everything to the bans In perpetuat- 
ing tbs colony Thus, by obeying the 
stimuli of the hive odor and quern 
odor, and being guided by festtnet 
a colony of bees could not want a 
bettor ruler imoof *at* th* tupe 
broad principles hold, but bora the 
family odor la the more Important 
What then, are the orpins hr 
which Insect* reoognlaa those odors? 
Dr. Mclndoo has Idea tilted them as 
small pores scattered or grouped on 
the body and appendage*. A. sen* 
ends in etch pore, and On opening 
la often protected by a heir. By 
covering the pore* experimental 
proof off their olfactory funetton was 


w« known, and that their power 

of dtoert tarnation ataeate tent of 

giprraett 
»i aRRssatt 
swab agtffis: 

tsWitstsBSBSz 

sfjsaa rsSwap: 

hy teoeft - 
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Mail <nn«l la this box in tbs country la eollectsd 
la tho dty, to tk* great expedition of 1U handling 


A Traveling Port-Box 

R URAL fro* deliver? la not the only mean* of ex 
tending the acope of Uncle Sam s aervlce to rom- 
lnonltlea and laolated homaw off the main line of 
i ommunlcatloc The latent Idea for imtklnc the mall* 
more naeful Involve* the mount Ins on internrhan trol 
ley* of ordinary mall boxen. At any point skmg the 
line letter* may be pouted In theae boxe* to lie re- 
moved by the postman alien the car reache* a good 


Gm m< Oil OQ the Ply 

ANB of the thing* that plague the longsUstuee 

W record seeker on road or on tn u 1* the atop for 

anppllea When a tire replacement s In order there 
aeatna no way out but a recent i iformance on the 
Indlanapolla Speedway detnonrtratt s that ntopa for gaa 
and oil ate alrnply a matter of h lit Tbe distance 
for the nm waa determined In ail unite being net at 
3155 mile* — the distance from New 1 rk to Loa Angelea 
via tbe William PennNatioBHl Old I tall* mate All 

aervlce aside from tbe tire replaceti nix we* achieved 

from a second car, which took the ti k and kept pace 

with tbe racing machine at a speed of 50 miles per 

hour Inasmuch aa tbe tar unhi test finished tbe 

distant e In Si minutes over an ivra 50 houta at an 

average speed of almost 68 miles ptr hour, It will be 

aeen tlrnt the 50-mlle filling spied reprtsinted a distinct 
stowing down on the part of Its drlwr Our photograph 
show* the process of tilling gas Int tin tank of the 
racer with the mechanician ittendlng iht business 
end of the hone 

The Heating Value of Gaa 

T KCHNOIOt.lt Fuller No — f the Rnreau of 
Standards for *ule In tbe Nupt rlntesident of Docn 
meats, Government Printing Ottke Washington, D O 
at 25 cents a copy give* Uie results f luhoratory teats 
conducted at the request of the I title Service Com 
mluslon of Muryltmd on tlie relitlve usefulness of 
gases of different heating valties nd the correct ad 
Just men t of burners for changes In the hentlng value 
and specific gravity of tlie gas 
There was a lime when gas wuh used almost ex 
cluatrdy for IlLhtlag purposes utd in tbe ordinance* 
regulating gas companies It wm, usual to require gas 
having a certain Illuminating value Mi re recently gas 


slued town This Is a long step forward from the con 
dltlon where the people strang ont through the country 
ure dependent upon the cnre-dulhr {tossing of the mall 
carrier for their contents with the inter world 

Motor Propolsiofi for the Legless 

H IUBfuL* a cripple through on attack of Infantile 
paralysis, a member of one of New Yorks eldest 
families has Invented the legless automobile width we 
Illustrate Though the natr Is seen with t roust re and 
shoes his legs are useless to him and nnv means of 
navigation which he employs must bo one that can be 
entirely controlled with the hands Tlie conventional 
wheel chair did not appeal to this particular man and 
he displayed a touih of Inventive genius In designing 
a motor-driven substitute. It la In fatt In even detail 
worthy of the designation "hutomoblle asvt only that 
Its dimensions are a hit nearer those of the motor 
cycle It la bat SJ Inches wide and 70 long It also 
strikes nearer the cycle than the car In that It has 
a single front wheel, steered by bnr rather than by 
wheel Tha other controls are for the larger part 
assembled upon the handles of tbe bars where they 
are easily accessible 

Airplane, or Plain Flivver? 

W HIUD M Barbot and his aerial flivver un In the 
public eye seem* a good time to put on display 
another kind of airplane flivver— < ne actually built 
upon tbe foundation of a Tin I Irsle chassis As the 
picture make* clear this plane is designed for adver- 
tising purposes and not for firing and It does all its 
running with four wheels on term Anna Ntverilteless 
Its body I* built on exactly the lines of a regulation 
airplane, even being equipped with rudder and elevators. 
The rodder gets a practical touch by serving as a direc- 
tion indicator to the driver behind and for this end It 
la coonsct ed by cables with the steering gear The car 
I* equipped with port and starboard lights and the 
propeller can even be driven around by the engine 



has been used more and more for heating purposes and 
less and less for lighting or when used for purposes 
of Illumination, It Is almost alwajs burned In a mantle 
burner This was accompanied I > a change In most 
regulations from an Illuminati n to a heating valne 
basis Htlll more recentl) It h is lieen found necessary 
In some cases to reduce the lie it Int, power of the gns 
due to tni reased cost and otlice difficulties of manu 
facture 

The present paper deal* with i condition thus 
brought shout the tests haring I tsn conducted primer 
lly to determine whether tbe emsumers In Halt! more 
were getting ns good gas serrici with the present stand 
ard of BOO II t n per cable foot as tliey obtained with 
gas of a higher heating talm In f inner day*. Tbs 
tests showed that with proper adjustment of the appli- 
ance* the service should be *q tally good The relative 
cost of the service however under the two conditions 
was not taken Into consideration In this report 





Ware- Length Mouranmenta in Arc Spectra 

C OMPOUNDS of the rare earth element* which are 
need extensively la the manufacture of gas light 
mantles and cored carbons foi electric ares and lees 
extensively In tbe textile and giure industries for their 
coloring properties, are about the most difficult salts 
for tbe chemist to prepare in a pure state Tbe chem- 
istry laboratory of (be Uni rendu of Illinois has sac- 
* * Of tin member* of tbe rare 


mftted to the S 

materials tor epedt p oq uop tc analysis. The work on tbe 
original oo ns tgw w nt of materials is now co mp l et ed and 
Weatlfe Jap* Me, 400 baa Just been lamed dwerittag 
tbe result* that hare hew obtained for the two de- 
ments gadottgimn and dygmosium Two preeedtag 



papers have dealt with yttrium lanthanum and cer- 
ium and with neodjmlum and samarium Tbe spee- 
trosciplc analysis confirms tlu degree of purity at 
lalned by the chemists In separating tbe gadolinium 
and dysprosium salts from the original materials and 
In aildltiin y It Ids nn accurate description of the green 
v c How red and Infiand spectral regions of those 
elements which have only been covered Incompletely 
lit ii tnf ire 

Die data collected fn m tlie ihscrvatloos are corn 
plkd In two tables one of which contains about 000 
wave lengths In the arc spectinm of gadolinium and 
the other alsiut 800 wave lengths In tho arc spectrum 
of dyspriHlum There data are of vnlue chiefly to 
chemists vvlo arc Inti rested In problems of analysis, 
to astronomers who are unearned with the chemical 
eomi usltli n of the slurs and to physicists In connection 
with ntimlc structure Tills impcr can be obtained 
from the Superintendent of Dcimnents Government 
Printing Offli p \\ uslilngton DC at 5 cents a copy 

A Novel Instrument for Navigators 

U SING the spin rlc al angle cukulutci Illustrated here- 
with It Is i liilmed Unit I la* data necessary for 
|inp<r utlliratlon if the gyro tcinpaag are obtainable 
with a grtatl) imreuscil fnillltv and a vcssela position 
detei mined frun a single observation What this In 
stiunicnt really di cm Is to set up In lla* form of a small 
naidil the variruu astnuic mlcul nnd geographical cir- 
cles with the position if the ship with reference to 
(hem whereupon xenlth distance and ustniuth are read 
off tbe renilli circle and the dlnl and tlie ships position 
Is knmn aim st with ut calculatl n The really dlffl 
cult part of the customary c ik ninth ns Is tlu part re- 
placed 1 v the automatic rending of the Instrument 
In the phe togrnph t represents the earth s axis It 
Is > umalled lo tho declination circle It and securely 
f astern d 1 1 tho latitude c In le f At II tlie center of tlie 
compass r m we hayc the ships |» sltli n — which Is 
of couise unknown to begin with and which gets de 
termini d enlj a* tbe setting of the n cable |ucrts of 
tlie calculator to match the obeeeiv etlens made deter- 
mines It The semi circle h Is the nnitli distant e circle 
and Inclilentally re pn sents ti Ire the ship s meridian The 
correspondence between the nuilel imd the visible uni 
verse with tlu* ship In Its centi r is c bvlqps 
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Some Incident! in the life of the coal miner which make for aafetjr or dancer 


Safeguarding the Miner 

Safety-First Cooperation of the Bureau of Mines, the Operators and the Miners 


m-veriil mining disaster*!, such ns 

ll(M| tlmw* ulihli followed the hurt miners 
strike, ist nr, we must Is < artful not lo 
draw the ram lush® Hint mining ms Idenls 
U »n (ho Im roam or I lint no pnniutluus 
e being token to prevent them As n 
muttir of fmt although Hu great mining distorters 
powerfully exi lie puhiu apprehension, there has been 
an encouraging nslmllon In (lie numlier of miijor 
dlsiiHiers nnd ilentlis In null mines since 11111 In llmt 
jenr in eoiihmine net Idenls ocvurrcd with 11 loss of 
41 1 lives, Whereus In 1920 eight similar net Idenls re- 
sulted In only 01 deutlis, und wht rt as In 1011 major 
distort! rs enusetl n r i per cent of tile totul killed ut 
cool mines. In 1920 nnl> 2T ptr cent of the totul denllts 
from nil •nuses were due to major dlsustirs. Now the 
eredlt for lids lliipnivunent Is due to the preventive 
work done liy Hit United Ml ales llnreuu of Mines V\e 
art' told by Its At ting IMrector, Mr II Foster lluin, tlmt 
12 jeiirs it go Hun was no geuerul count r> wide servleo 
fur the s> sterna lit training of miners In inuttirs rein I 
Ing to softly it slight Is-glnnlng unlv Inning Iwen iiiude 
In ti few scattered isilnts. '1 hero wus no silth urgeiil 
need for training In those day* , for so long us llie 
mines were smull und Hit workers Intelligent und well 
trained In routine mining methods, und when the 
pressure for output had not jet speeded up the Industry 
to Its present pitch. It suttleed vtrv well for etlt it niun 

to look uftir himself und for the bosses nnd superin- 

tend nls lo relv upon Improvised methods when major 
net Idents occurred. 

Hut wlien the enormous expansion of coni mining 
hnmghl nlsiut the Introduction of new Hnd little trained 
lulsir, and whim the mule of production whs so great I j 
I nt reused there wtm u rapid rise In the dangers of 
mining The Im reused output In the mining of today 
has been obtained frum the sulistantlally 

of miners us ten years ago hut the per- 

sonnel Is not nearly so well trained In 
mining Tltero was u series of disasters 
and mine explosions Immediately prior lo 
Hie organisation of the flurauu of Mines 
and the problem before the Bureau was 
tlmt of reducing the numlier Hnd severity 
of these To this end the lUtrvuu of 
Mines sought tin* cimtieratlon of tlie State 
Mine Inspectors, the mine operators, and 

various other agencies , and while the fall 

Iwnetlts resulting from preventive und 

remedial measures cannot he gaged ac- 
curately by figures only the statistics, os 
given above, show thst greatly lwnefltlal 
results have been obtained 

When tlie work of obtaining records of 
the Injured at the mines was undertaken 
by tlie Bureau In 1911, many of the 
Mutes kept no record of ouch accidents, 
and the record shows s small number of 
Injuries reported to the Bureau during 
the first" few years after 1911 The ap- 
parent Increase In Injury reports, which 



ntors In practically all states must report non fatal 
Injuries. The Government now obtain* necurnte sta 
tlHtlcs both of deni ha and Injuries Tbey show that 
the number killed |*r thousand iiersuns bus decreased 



from 4 80 In 1911 to 3.00 In 1030 Of late the Injury 
rate bus ranged from 234 to 242 per thousand men 
employed. 

A very clfrctlva agency In reducing the number of 
nccldenls und mitigating their effect s upon the Injured. 
Is the churacler nnd extent of tho training which Is 
given to those engaged In mining Miners who receive 
certiorates of flrat-iild training are Instructed and ex- 
amined In the nnatomy of the human body, the treat- 
ment of hemorrhage, fractures, burns and shock, and 
the transport of wounded istsooh. Certificates of res- 
cue training ure given those who jsiss a physical ex 
umlnutlun, who wear breathing apparatus while doing 
hard labor In atmosphere containing noxious and lr- 
resplrnble gases, and demonstrate their Hblllty to ad- 
just und take euro of sueli upisinitus und to perform 
I lie duties of rescue men The course of training rep- 
resents a total of IB hours or Intensive work. During 
tin- decade ending June IS, 1920, the Bureau of Hines 
trained 30.1171 persons In resene and first-aid methods. 
In 1911 the 734 persons trained represented less than 
one miner In every thousand , but In 1020 the number 

trained whs 8M18 which represented nearly ten miners 

In every thousand employed. 

A* regards the enuses of eonl-mlne fatalities. It should 
Is* noted tlmt nearly half of hII deaths at coal mines 
results from fnlls of naif und coni, and most of this 
class of an Idenls take place at «r near the “working 
fiiee,” which Is the place where the miners actually 
mine fhe coal A few occur elsewhere In the mines, hs 
on slopes nnd hanlage ways. Many of the falls at the 
"face’ are due to fuilnre of the miners to take down 
louse rot k or coul or to set props under dangerous 
plu ccs in the root 

Min* curs snd locomotives underground are responsi- 
ble for gbout IT per cent of ull fatalities, the victims 
usually being run over or caught between the cars and 
side of haulage way 
It will surprise the public to learn that 
mine explosions, although generally given 
much prominence In the dally newspapers, 
have caused only a little more than one- 
tenth of all fatalities during the past de- 
code, and, excepting 1002, the percentage 
In recent years has been considerably be- 
low that mark. Most of the gas explo- 
sions have been caused by the carrying 
of open light* into accumulations of gas, 
while the exploakna of coal dost have 
frequently resulted from windy or blown- 
whet, tat ths absence of 

of gag. 


the haalags way and in a safe pi 
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groasd, totwesn two and three per cent 
In abaft* and slope*, and slightly lem 
than eight per cent atone ground 
A moot important part of the safrty 
flrat campaign of the Bureau consist* In 
the publication, from time to time, of 
circular* Uiuat rated by photograph a, which 
show the miner, and the operator alto, 
what he should do and what he tthould 
iivotd it> the prevention of accident and 
the aafeguardlng of life and limb The 
excellence of till* method la revealed In 
tlie half doaen photographs, which we 
Imve cboeen from a circular laaued In 
1019 entitled “Dangerou* und Safe I'rao- 
lice* In Bituminous dual Mlnetc" These 
have been chosen from 200 similar photo- 
graphs which make np tlte bulk of the 
circular Bach boa beneath It u few 
explanatory words, and even without 
these the pictures them selves should con- 
vey a clear lemon to that large proportion 
of the miners of today who cannot read 
English and are. therefore, particularly liable to Injury 
— res here ret) resented are selected from those 

the miner* the principles of self-protection 



lip before starting work with 



where the burning coal con give up beat 
directly by radiation to the toller beating 
surface, there Is therefore less opportu- 
nity for reducing the foal consumption by 
burning powdered coal Instead of burning 
coal on a grate, since the losses whit It 
may be reduced by substituting powdered 
nail firing for hand firing or stoker firing 
arc those only which are duo to Incotn 
plete combustion and using excess air 
These losses, however, are not Inconsider- 
able 

t'ertaln druwlmck* to the use or pow- 
dered coal are cited by the author of the 
bulletin Before powdered-coal firing can 
compete successfully with grate firing it 
la obvious tliut the gain due to the smaller 
consumption of itnwdered coul must offset 
the cost of preiairlng, conveying and bant- 
ing It 

There Is a further dlsadtontage with 
Itnwdered coal In grate firing the ash la 
left on the grates and In the ash pit But 
llh powdered coni tlie ash Is blown Into the fnrnace 
ut through the stack, and with smite badly designed 
iirnnces out through openings in the funtacca It may 
form n troublesome slag, and fill up the Hues an 
(i Impede the draft 

l the whole, pnwdcrcd-coal plants cannot be said 
~ clean There are fairly clean powdered-coal 
i , lint generally, though not universally a plant 
t powdered coal Is dirtier than n grate-fired plant 


reached from the outside, locked explosive tnagnxlnes, 
accident bulletfn boards, on which an accident which 
occurs la recorded for a warning to the miners , safety 
mottoes placed conspicuously at the roof of the mine, 
and many similar devices. 

Enough has been said to show that tills governmental 
work Is highly huraanlturlun , that It has already , In 
u single decade, gone far toward making mining a 
reasonably safe occupation, thus robbing this abso- 
lutely essential Industry of tlie terror with wlil< h It 
has too long been associated In the public minds. 

A Diminutive Electric Tractor 

H KlttC we have two \ lews of a diminutive and In- 
genious tractor which for work performed In pro- 
portion to Its slue Is certainly remarkable It whs built 
In Germany In response to the urgent demand for the 
exercise of all possible economy, purlli tilarly In the 
mutter of transixirtatlon of materials for short dis- 
tance* In large Industrial plants. Siieclal effort Is being 
made to replace manual labor by met Imnical drives 
of one kind or another, and It Is considered that these 
conditions are well met by litis Ittlle machine which 
Is called In Germany an “electric horsetrmtor” 




or bargtw. The tniotor Is 8 15 feet wide, 2 0 2 feet high 
and the length o\er till from the front hook !» the end 
of the Mhuft Ik 12 78 feet* The total weight Is about 
two tons. 

Industrial Use of Powdered Coal 

P IIWl IKIIFT) coat has hecnsnin-ssfully applied and 
Is fommonly used In openJienrtli furnaces bushel 
Ing and puddling furnaces, conllmams-lieHtlng ftimuces 
for blooms and billets furnaces fur heating reheuttng, 
and forging, annulling furnaces for malleable Iron and 
Steel castings and plates, sheet and pair und anneal- 
ing furnaces and tin (Mils, gnhnnlrlng pula, souklng 
pits, ore rousting unit volatilising, co|iper-ore roasting 
nnd smelting, the zinc Industry tlu gold and silver 
Industry uihlnlng kilns, Ibis- burning refractory 
materials and also In the fertilizer Industry It Is 
used more than nnv other fuel In llte cement Indus! ry 
and has la-en successfully applied for steam raising 
Whenever powdered coal hns displaced hand firing the 
coal consumption Ims been reduced considerably 
Bv (he term powdered coal Is meant niul subdivided 
so that It nmy l*> burned In mtsp< nslon when mixed 
with the necessary supply of air and nmy be conveyed 


muy he constructed, und the gases pi 
t idles wherein ash may settle to obstruct I 
shield the heating surfuct It bus lieen : 
to burn powdered coal In lis'omoflve ai 
marine boilers liecmtse the combustion 
siiiall to permit the coal to he burned cor 
Although men have been killed lit rxpln* 
In powdered coal plants, the causes of s 
are known und prccniillons may be tnk 
mux not recur Greater precautions are i 
sump systems than with others. For Inst 
ous fires nnd explosions have occurred mi 
with the direct low pressure nlr system 
thun with tho Indirect screw-conveying til 
air transport systems, although the Indl- 
system lias not lieen entirely free from i 
possibility of a dnngenius fire or cxplosl 
designed willmanugeil powdered-coal pit 
und should not Influence the prospective 
deretl coal against Installing It 

Mincing Microbes 

A MATH I WO for killing nilirohes by 
methisl of cutting them Into bits Is 
U diva l Journal, 


trailer, nnd he steers tlie tractor und kee|>s 
level keel no to speak For security, two snml 
are attached, one In front and one behind tlie 
with a small clearance above the ground, 
vantages of this little vehicle are found In I 
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The Maple Sugar Industry 

The Tree that Made Vermont Famous, and How its Delectable Juice is Harvested 

By C O Ormtbee ^ 


Ik ii product of the mp of the 
concentrated b> evaporation 
imlut of 210 degrees. At this 
one gallon of maple syrup 
pounds, and. Including very 
itagvs of vurlouK other solid*, 
clikrty of mineral origin, contains 6(1 per vent of sugar 
nml tr> |k r cent of wilier Maple sugur la a product of 
tiK* name nap, no concentrated, that, upon moling. It will 
irytitnllae and form a solid muss. Maple molasses la 
n form of glucose resulting from the dlxlnteuratlao or 
reversion of maple auteur, when concentrated to a low 
deitree Maple cakes, maple cream, maple powder and 
various other puro muple product*, consist of maple 
sugar, variously manipulated, and at vaiinas tempera 
tures. And maple blends are syrttpa produced by the 
melting of maple sugar, cane sugar, together with 
water In various proportions. 

Maine sap Is obtained by wounding the muple tree. 
Tills oiieratlon Is termed tspplng, and while there have 
been various forma. Hie method which Ik now In uni- 
versal practice Is to bore a bole, not exceeding half an 
Inch In diameter, to a depth of from two to three 
Incites, at a convenient height, and In a sound, healthy 
portion of the trunk of the tree A metal, tubular 


Acer saocAareuo of the botanist This tree Is found 
only tn North Amsrtca, anti Its rang* extendi through- 
out the entire Vgtjey of the St Lawrence Hirer and 
Its tributaries, when It W the predominating tree, and 
westerly as far eh Minnesota. From Maine It extends 
southwesterly, well into the Carolines, thence westerly 
through Kentucky and Tennessee, well Into Arkansas 
and Missouri, la which states It spreads, In fan shape, 
over an extensive territory 

The it ureea of Forestry Is authority for the state- 
ment that there are, scattered over this entire ares, 
approximately 160,000,000 muple trees. A study of the 
return* of the last census reveals the tact that of this 
number but 1&000,000 arc utilised In the manufacture 
of maple sugar, and that, even Including the sugar 
equivalent of that part of the product that la marketed 
In the form of maple ayrtip, the entire output of maple 
sugar of the United States falls under 00,000,000 pounds 
unnnally Of this amount 87 per cent Is produced In 
the five states of New lork, Vermont, Ohio, Pennsyl- 
vania and Michigan. The total output of Canada is 
around 80,000,1)00 ponnds annually It Is known that 
hut one-third of the available trees In Canada are util 
lied, while the numbers of nun utilised trees In the 
unsettled regions run* high Into the million*. 


hairs," and located near the sxtremttlsa of the matter 
rootlets. This motature constats of tut extra®*# .weak 
solution of the various mineral etemants, chiefly Hr the 
form of nitrates, which enter tote the compostttua of 
the tree and form the aataee when the substance of 
the tree is burned. It is transferred from the root- 
hairs late the rootlets, thanes into the larger roots, and 
finally Into the trunk of the tree, in which It la carried 
up Into the branches and Into and through Hie leaves. 
Daring its passage it torn, by evaporation, an Immense 
percentage of motature, which pills off In the form 
of s watery vapor, and another immense perevntags 
la broken up tnto Ha elements of hydrogen and oxygra. 
Air is also forced simultaneously through Hie leaven; 
and during Its passage It parts with the carbon dioxide 
that was intermingled with It, end emerges as pure 
air, white the carbon dioxide unites with the hydrogen, 
thus forming starch. The oxygen thus set free emerges 
In the form of oaooe, the Insoluble starch la trans- 
formed into soluble sugar, as occasion requires, and 
forced back tnto the sop, which henceforth ta known 
as "elaborated" sap, and which forma the fbod of the 
tree- In this form so much aa la needed for Immediate 
growth is carried to points where new tissue Is bring 
made, and the remainder la stored for future use. 



Glimpses of New England's oatdeer cold-weather industry— maple sugar prodeettee 


*|Hiut, so constructed as not to Interfere with the flow Hut the maple tree will yield Its sap only during Its Then after the fall of the leaves, and Influenced by 
of Hie sail. Is driven tightly Into the tap-bole, and a dormant period, and even then only under atmospheric atmospheric conditions already described, this stored 
bucket made for the purpose and usually of tin Is mndltluns which Ittalufle bright, clear days daring sap begins to work Its passage toward the exterior of 
suspended limnedlntel} below tire spout The sup, be- which the temperature ffse* welt up Into the sevsnttaa, the free and into the apace between the hark and the 
Ing forced from the tree by Internal pressure, trickles followed by equally dear nights with a drop In the wood, and in mom flu t writ-understood manner n fas, 
through the «|K>ut and falls In little droplets tnto the temperature to several degrees below the freeatng probably nitrogen, fat generated, which creates the pree- 
bocket below Tlie buckets usually have a capacity of point And because in tho north these conditions pro- rare previously mentioned 

from 12 to iu quarts, und it Is rarely the ense that a vail in the highest degree during the month of April, Maple sngtr to Identical’ hi Its com position with MM 
auflicicnt quantity of utp flows to more then fill h Is the chief reason why tills Is prmmlsrietly the sugar- and hast sugar, end were It refined to n stats of show 
bucket during the 24 hours which intervene between making month In the north In the south, however, lute purity It would be Indistinguishable Stem there 
the times of gathering Many maple sugar makers such conditions prevail to a less extant of variation, pari would possess no more value. But eoMnMnflnUy 
make a practice of tawing the larger trees In two or but over a much greater length, of time; and I he augur It ts neve r so refined. It owes Its superior writ* to 
more places, claiming thnt a greater amount of sap Is season covers several months, with light. dally yield*, the prsgsnr* of an elusive seamed of « most 4WMbM 7 
thus obtained hqt with an aggregate considerably greater than the dsMcatv flavor, and which chstniata bgv»*s yet burnt 

Botanists mogntxe something like 100 species of the average yield In the north. The average yield per tree uashta to teotata. And, ocsttrayy t» the epMtst Hurt is 
maple tree aa inhabiting various parts of the glob*, throughout the United Btstcs, as abuwnby the crimes, prevalent to tmmy.lycaHHes, righ-grwds maple «t&? le 
And It Is a common characteristic of all of there to Is a trifle under three pounds. Tet trees rut greet#-- of a very tight, etonest White enter, and ample syrup 
yield this sugar-bearing asp If wounded daring the tn this respect, and n maximum ytaW «£ d* poOfls UMtoeet trkgtspayswt tp Ha rternires ritSTi* Me- 
donnsnt period and tinder certain atmospheric com*- from a single tree bag been reported. And the sap s nihab t y , smooth arid dsfictmi. flkvefc The darjk- 
tions. Bat. of these, there Is hut one species that wtU from dMfrreet trees varies In sagar content, from a entered, s|Wtsri nyrilp *> efts* ttiftisd for sal* I* * 
yield the aap tn somdrot quantity and purity and of minimum of scarcely a tree* to a WitMtt of 16 per low-grade ftsadurt , toad* SO Iff ft* hMMtisVgiten of 
a sufficiently high sugar content, and that la riosety cent with an average- of rioaa amend * par cent. caramel ami bOOtartal ptfodootri Mmm 
enough gsaodated tn large numbers to allow the profit- Briefly stated, the theory of the sap Mr fa mom- sod ansanaary method* staMatmtfaV » 
able manufacture of maple sugar This 1* the sugar tlally aa follows - Motature ta ahktractsd trore tbs son For map** son, as K cdene frees th» ttn*, la«s riser ‘ 
maple, the hard or rock maple of the lumberman, the by means of vary mtnnte appenda ge s, termed "root- (gO o/ta as f on pipi gfj) < 





SCIENTIFIC AMERICAN 


177 


suimmim 

WM WkMt BrmuhWlUtntit Floor thresher to the mill, that 

M am m **M made breed hr several method*- ,bt I»or them kernel* Into 

and mm of them baa bra right The moat ber nraehtae, and receive out 
recent ddottttwtlflB consist* to the methods which may * * tt ilie ilntiKh for her 
be grooped onder the terra "the modem milling Indus- bread. All the nutritive 
try " The alma of tble Industry have been mote com- vnluee of tie* wiient are re- 
merdal than hygienic. t a Inert and the useless and 

An s t e m tost! en through the microscope of a groin hullgeatiwe chaff Is die- 
of wheat t«fit raven I that there Is a white central por- carded at the some time, 
lion, protected by two envelopes. Between tliese en- The mnchlne Is no lnrger 
i-elopaa to • brown substance Outside them Is tha 'hJin Ihe ordinary family 
lira*, which to ndt a food substance. The modem flour washing machine, and like 
mill tot* bra operated with the aole aim of producing so many other household 


a whtta flour. «nd with this to view only the central utilities It enn be operated 
imrt of ftfc# KT«in U retained, the cyllndir uimhlnery Mih the current fruiu the 
cltnditaU&g the two «voloi** mid the material lietwwn maul elwtrlc light socket 
tliem. Bttt tha and fact Is, that to ttiln space between Tlio niuln port of the ma- 
ibe envelope Has the major part of the nutritive value chine consist* of a largo por- 
'd the berry, and all Its ritamtoe*. All this la dlacurded forated drum Into a hh h the 
In the elftirt to get a white flour and a white broad. a funnel The grain goes thr 
The teat of the vitamins content of food Is a simple Ing process Inside this drum, 
matter. It htta Uaig been known that pigeons, m co, rut* of refining rj llndcrs operate 
and guinea pigs, fed solely on ordinary while bread motor which ppslu.w from 25 
und water, die from lack of essential elements of the per hour IV bile the dough I 



b tench and English loaves made by the new process, retaining all the vitamin es 


forated drum Into width the wheat Is ismred through the Anger) lius not l*>en well deflneil, t 
» funnel The grain goes through a continuous crush life fact that olwrvntlons could nor Is* 
Ing pns-ess Inside this drum, accomplished by means larltj over the drung liertod wtihli oft 
of rotating r) Under* operated bv n four-horsepower nt night, In an attempt lo ow-rrome tl 
motor which produces from 2S to k> kllogrums of d< ugh Mr II A. Gardner of the Paint Muni 


While l ho dough is thus being preisired to elution, has experimented for 


1 leavening png-ess, and In half 


diet At the same time It Is known that the prevalence the imubine, the bran Is sepnmied out and fnlls Into an autom 

of rickets and bone dlseuaes among under-nourished n reeeiitBcle In (Ik? bottom of the drum while the dough designed 

Imnmns is to be ascribed to the absence of vltiiimnes Issues simultaneous!,, from unother opining Tlie dough satisfactory result* was developed 

frmu the ration. Because of this lack to the ordinary is jpad y tor tho usuul leavening process, and In half It will I 

white bread, one could gorge himself on 
this flood and slowly starve to death. 

For many years specialist* have been 
tr)toff to retain all the nutritive element* 
of the wheat berry, while keeping the 
brand white and soft Kneiff made white 
broad to tbln wn>, but tt was not soft - 
It required supernormal teeth Air Its mii* 
thution, in fact A later scheme, known 
us the Mego-Mourt* method, failed because 
of the elaborate pn**e«a of fermentation 
of the grain which It employed A new 
s) "tern now ]>ut forward In France, how 
out, gives great promise of providing the 
solution It eliminate* all slow slftlug to 
free tho grain of the ltrnn , and In three 
distinct operations of washing, mneerutlon 
oml sifting, which can be carried on slntitl 
tnneousl), to a machine whose cost Is so 
low SB to he within the reach of all It 
has developed a practical way of consent 
tog the gluten and the vltnmlne* of the 
wheat. 

The waahtog not only cleans tlie grain, . , . . . .... 

hut makes tt easier to crush the hrnn Internal view of the machine that tasks* dough from the whole wheat berry 
and peel tt off from the kernel that con- The cylindrical drum is removed to show the rotary crushers 


ml month* to develop 
Several t)pea were 
one that would giro 



and peel tt off from the kernel that con- The cylindrical drum is removed to show the rotary crust 

tains the nutritive elements. After the 
washing, the clean wheat is macerated to bring tt to an hour may Is* put In tlie oven Tlie hrend thus ob- sunk) 

the necessary degree of hydration. Sifting then re- mined has an agreeable taste. It Is not intro white for Tills n 

places tbs ordinary mllltoff process, separating the brim It contalna Ihe Inside cover of tin wheat kernel. It silver 

from tbs pnlp and leaving with the hitter the highly seems probable, however, that I la housewife of today togs a 

nutritive portion between the outer envelope* Is educated be) oml the point where u snow white color 

Tlie most startling feature of the new process Is slumls In Iter eyes as the hall-murk of parity und 

that its product Is not flour, but uotuull) dough. It quullt) 

contemplate* the elimination of flour from Die domestic While tlie ex|ierlmental work has lieen dune entire)} 
economy, and of the flour mill from the Industrial estab- on the home-nixed model, the new method does not 

llshmsnt It contemplates that the housewife buy the necesoorll} demand that the housewife make Iter own 

whole wheat berry Just ns It ihiw goes from the bread Tlie mm blue will presumably bo obtainable 

to large sites, suitable for 


hour tuny Is* put In tlie oven Tlie hrend thus ob- 
ned Ims an agreeable taste, 11 Is not intro white for 
contains Ihe Inside cover of tin wheat kernel. It 
'tits probable, however, that I la housewife of today 
educated be} and the point where it snow white color 
nils In her eyes ns the bull-murk of purity und 



Iwkcrlcx of ever) magnitude u stnmli 
from t lie small village estab- able to 
llshiuent up lo the fnetory cost fro 
that mukes bread fur a city 
This fuctory will derive the Tat 
same ndxuntago In making rpHK 
bread direct from wlteat, and 1 vest! 


on un upright base Attached tu the hour 
lmml of the clock Is a very lightly con- 
structed wire wheel covered with u ctr- 
on In r drum formed of light tin plate or 
of iiluinlmtiii Tlie drum Is slotted to re- 
ceive the test piece ii|*m whlili the coot 
tog Is applied UtlH winds under tlie 
mandrel rod at tla* top of the drum nntl 
Is pressed in rontutt ut Hint Jumture with 
a sheet of soft light tissue paper of the 
same width us the test piece Both of 
the-** an. iiiitomullnill) pulled from an 
adjoining double shelf aland, hy the action 
of the disk Just no long as the coating 
Is wet, tt will stain the (Issue imper ul the 
p<>lnl id Jum Unit, tlu puts r udherlng quite 
tenaciously to the Aim Just ut the point 
of Ana aettlng of tin coating the |iaper 
will no longer be stained when It comes 
In contact with tlie test piece nnd will not 
adhere Hh n to during Its subsaiuent Jour- 
ra) around the drum 
Tlie test piece developed for this work 
eat berry after n trial of limnx materials, consists 
n of n roll of celluloid moving picture Aim 

(waste short ends or undevelo|S*d rnw 
sunk) that him Is-en light struck but not developed. 
Tills muKrlnl was selected because of tt* opacity (white 
silver nulled surface) upon which, applied clear coat- 
ing* are qulle evident Because of It* great snusithnes* 
of surface, jmlnt and vaml*li routing* do not penetrate 
It, but dry ii|sin the *urfoce somewhat as they would 
niton gluss Moreover, the solvents uminlly present to 
point and vnmlah apparentlv do not nffW-i the Aim, 
and tlie> seem to ewiporute to the same time hs they 
would from tin or glass. Solvent* of the eater type, or 
tu -clone-containing solvents, sucli us may tie used In 
hmiuer* could not Is; usisl Moreover, such fllm Is of 
u standard slue und ilairacter of finish and Is obtain- 
able to prnetlialli am purt of tin country nt u low 


In making bread with all silver nt tl 


Tarnishing and Detarnishlng of Silver 

T ill 1 ! liurcuii of Htundnrds has recently made an ii 
vestlgnthm of the tarnishing und detnrnialilng < 


the wheat to tt, that the to 
dividual boaeewlfb would 

enjoy 

Tlie l wo figures to the new 
development are Meters. 
Potato nnd Navarre, two 


Tills Inxesllgntlon has aim 
narily olwerved on silver Ii 
certain rolnra are chaructci 
extent of the tarnish The 
gus In ilself on silver Is re 
amounts of moisture und i 


•n that the tarnish ordl- 
llie aiilflde Aim of which 
stlc and Indicative of the 
effort of hydrogen sulflde 
'lively small, but If small 
jlfur dioxide are present 


well known French scientists the ncllnn Is greatly accelerated Tarnishing Is also 
WUl engineers. made more rapid by the presence of alkaline Alms and 

„ soap Alms. Conditions for producing a standard re 

Measuring the Drying- producible tnmlsh were found, and the weight nnd 
Time Of Vamieh thickness of the furnish Aim were calculated 

T HEIMS have been dls- In stud) tog the methods for detarnishlng silver 
putes umong producers espeelnl attention wit* given to the etortrol) tic methods, 
tad consumers as to the dry Musa silver Is produced when the tarnish Is reduced 

tog-time of paints, enamels, etectrolytlcaUy und the properties of moss silver were 
Oils, and various varnish therefore studied. Comparisons with other methods 
products. Many of the** were likewise carried out to determine the losses In 

hn\c been due to the fact silver that occur The relative merits of solutions need 

that the method of deter- for the electrolytic process were compared lo determine 
raining the dryness of a fllm the rate of denning anil the possible corrosion of the 
(touching every hour with spedmens. 



178 SCIENTIFIC AMERICAN SOTntMBt, IMS 



Ltft: Tin nxutyiat .witch cwunUd on the hl.h ton.lun tr.n.formcr <t«M Clow-up view ol tlx nWpndooMr* that mat* It posaMT to nod tha artual W*h tnuka potontlnl Mrou tha 

X-nqr tuho 

Two major electrics! features of the new precision X-ray apparatas 


Precision X-Ray Apparatus 

New Means of Rectification and Voltmetering that Take the Guess-Work Out of Roentgenology 


I «>Krs TOKVOl (HUNTS balm urn taking In 
irvHaed intnnmt In \ rn\ therapy \ ray 
a)i|iarittna vt lilt It ImK Invn ntvml ivn nn 
Innl rumen! In (lit rnpy has not uttulned I hi* 
lilph degree ( >f engineering perfii Mon 
vvlilih our know ledge of the aubjwt vvnr- 
. Tlie meilleul prai III turn r Ik ulile to have IiIm 
( hnuuten uimiMiired wllh e«*> mid an army within ont 
part In 11 thousand, wherena Ills brother, tlie lloent- 
gmologlat, Iiiik iN-en forced lo ineiiNure IiIm In almost 
unbelievably crude gueaaes, 

One of tin* variable fiutora Unit him not lieretofore 
nmile Itaelf nnicuuhle lo | in'll* treatment him hern the 
constancy of the wave-form In roultliutlon We have 
heard much about the Iona wave and tlie abort whm 
recUfleni, liut nothing about the eonatunt form of wave 
lvt tiller 

It lorn lieen pointed out h> aili*i|unte authority on 
numeroua m-etmlona that lailntml (quirk imp vurluthma 
are not alone unreliable because of elect rionl conditions, 
auili na o* Illations, which occur In the i In nit hut 
that tliey ore ulao greatly ulfocted by iitiunaplicrli ha 
mldl I, v and hv i lmngea In operation na tlie |ailnta 
lieirtn to weur uway Ile- 


oplnre imp and not thill of a pointed imp Hy doing 
thla we may not only ■ llnilnate tlie Inconatatmi le»*V 
tlie needleqiolnt gu|sv, but ill the name time substantially 
do away with the crinmn dlw Imrge and with the ob- 
lioxliiua generation of intone and nltroua utld uccoin 
luinj Ing It 

Tlie prut Ileal result of Home auih line of reasoning 
im In inilaalled In the ntNive imrugrnph la dlaplnyed In 
our llral photograph, tv tile li lllualnitea n ml liter newly 
ilealicned and now on till market Tlie a|ilierea are 
htutlonnrv, and llie reiolvlmr apherea have been re- 
pluced h> ‘toroidal segiiNllla -to adopt a milter math 
enuilleul tenn — which tluv In reality generate dnrlnit 
that inirt of their path Hint nmw aomewlint leaa than 
n full aemhlnle A further advantage, appearing on 
lnn|ieillon of the figure, is that rods ure awd for nil 
cornua tlons. >Mth the spheres for llie stationary elec- 
trodea and Hie segmentul lomlda for the revolving ones, 
(hen there la no pluee for cornnn discharge Into the 
nlr, anil no current la conducted through Hie almft 

After we have Introduced u rectifier that meets our 
requirements, tho next thing la logically to think of 
nietina for ueeurately measuring the energy developed. 


TIk) n 


currents. Further, tlie sphere imp when used a 
meter require* atieh skill a* to Introduce a considerable 
personal equation. It Is not possible to arrest the move- 
ment of the spheres Immediately on spark-over, and 
the reading observed depends upon how anon after 
spark -over they are nirested. Furthermore, a sphere 
gap cannot lie reuil continuously during treatment, fbr 
It requires sparking over, the noise of which may 
frighten the imHent, and. moreover, It necessitates turn 
Ing off the current to extinguish the arc — which I* quite 
Impracticable 

When Fortescue first suggested the sphere gap as a 
means of measuring voltage. It wns necessary to devise 
a means of calibrating sphere-gup voltmeters. Th* In 
strnment employed— In fact, devised— for this Wiin a 
precision ulr condenser, having Us discharge measured 
by a galvanometor or a uiHUammeter, the latter being 
caUbrated directly with crest kilovolts. Utilising this 
device, wa have a direct-reading crest kllovoltmeter 
which may be read ut all times without disturbing the 
line conditions, and which will be Independent of the 
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» to tlie dmit 

I luuinrkabls life-restoring properties. Ad- 
J ratafia hn« lieen hulled an the miner of 
the dead. It ha* been endowed wlfb moot mysterious 
and wonderful properties. In fact, the publicity bus 
been ad ntrong and so widely distributed tlmt people 
today must think of thin “new” drag as n sort of preter 
natural substance, lierhuiw something like the famed 
alcbemlsts' philosopher's stoma or elixir of Ufa. 

Tlw truth of the matter la Hrat ihul mlrenalln la 
not the new drug that iieople generally Ulievo li In ho 
It* prominence In the day's new a 1* due to the fact 
that certain physicians have lately expirlenevd con 
alderable aucceaa with Ita use In revivifying the ilcud, 
especially In bringing to life ladies Hint were iippnr 
i ntly born dead. But the proitertle* of adrenulln have 
liccn known for at leant Oo year* and applied for hi 
leant 25. 

Adrenalin wn* first discovered In tin auprureiial 
gliuida by tho French chemlat and physiologist \ ulplnn 
In IMS. The suprareonl gland la a dunks* gland 
whose exact function In Hit human and iiqliaal body 
has only been partly understissl within the past few 
years. It secretes a substance known as udn-mtlln 
epinephrine or Miiprarentne, wide li ponscHHea most fus- 
clnutlng |mi|ierilc*. It Is a great enirglzcr or atbuuliml, 
serving lo oudtract the arteries and im n am tlu bliaal 
pressure hor example If the brain Is Informed of soiuo 
great danger threatening the body, or If It registers great 
fear the Impulse Is transferred In means of the won- 
derfully swift and sura carrier nerves to the suprimnnl 
glands and they are culled U|*m to dlsriiurgc their side 
atunre Into the blood current lo energlxe and stimulate 
the muscles Into {mwcrful action Anger also result* 
in activation of tlieae glands and this la why the doc- 
tors tell us thnt anger la bud for a person with high 
blood pressure, for anger serves to accelenitc the accre- 
tion or adrenalin width bus the power of further 
Increasing the blood pressure This also explains the 
extraordinary strength of the Inaune 

Adrenalin wns first prvpa nil from Hit aupriirenal 
glands of animals, sueli as Imllocks and alieip, and the 
fact that II will lm reuse the Itlisid pressure was Hrat 
observed In 1H04 II waa not, however, until 1900 tlmt 
Ihe dlstlngulahed Japanese physic Ian and < hernial, who 
recently died In New York tilt l»r Jokiilil Tukumlne, 
succeeded In Isolating tlie active principle of tlie supra- 
renal glands. Tills feat made It |*>s*llie to study Ihe 
physiological efTetls of tin subsiunci and lls real i lln 


Adrenalin, the Drug of the Hour 


leal history starts with Dr Tukiuuim s preparation of 
the < rystiilliDe sutwiunce adrenalin These irystala 
are wlilti nnd dissolve with dlfllmlty In wulir Ad 
rmiilln solution bus n bitter tum ■ anil la slightly alka 
line It Is fmmd In Ihren. qhemhul forms, und It is 
lni|Mirlunt tlmt It la* manufutjund In the pro|wr form, 
is not nil hu\e the same plivslologluil activity 
At the present time there are two tuetlicsla of pre 
paring adrenulln The drug Ik ivtriicted from tlie 
siiprnraiul glands of sheep or oxen or else It Is nuinu- 
fuctured synthetically from ciitecliol width Is Itself a 
synthetic pnuluit usetl us an iinllseiilh and In photog 
riifiliy In the rxtnullon process tin glands lira prop- 
• rlv dlslntogruteil with water, eoniulnlng a little ucetle 
add or muriatic mhl and an extrmt la obtained Tlie 
onccntnited by evaporating off the wafer 


I further It 


o liupurllles the 


Then alcohol la milled lo | 
solidlon Is Hlti red e\u|«>ra 
nppiiridUN unil treated with i 
Ihe adrenalin < rysliilllxea out and intit la purllhal by 
rceryaluUhuitlon from nnmionla \hont 125 grama of 
adnnnlln ure olunlned from 112 kllogriiniH of the fresh 
tissue The synilHtleul process Is iinlU coiiipllinled 
and need not nmiim us hen hut It wiih due to the 
Interest exhibited In thn nmniifml are of this drug by 
ihimlcnl processm Hint Its uses wire Invi sllgatial fur 
ther und lls iipplli ill Ion In wind Is known iih 'bloodless 
surgery” was developed 

The most resent use for udrennlln, vi herein It Is 
Injected Into the mum les of lla lionrl la |* rliu|m the 
most slanting of all tlie wonderful applications of this 
marvelous drug It la claimed ilmt the dead lieurt, 
csish hilly In tli« tiisi of tlienivv laira lulls la an stlmti- 
luted by Hu drug that It isnimaatei s I milt lug again 
Tlu luurt la u (sivverful organ |s rhups the slrongest 
musch In tho intlrt lasly for It must work InccssanHy 
Hiul must be t|lde to resisind ill times to tlx* moat severe 
demands It la built very strongly nnd it eim endure 
rough stirghiil usage even lawoml vvlmt may l>e exjasied 
of It Ni vi rtlu lews. It cannot Is o|s>rate<l ii|sm as freely 
us the other organs of the Isslv, for there must not he 
any sns|**nslon of Its functions The use of adrenalin 
rcndi rs lni|*irtnnt util not only In lienri o|s rathsis hut 
In <>|K>ruHng on udjneent organs In siuli rases the 
hi art lias Ism iiecustoiiied lo Is nrtlfidiillv stimulated 
bv tin surgisst who mtnullv t,ras|is It In Ids liirail nnd 
o as to pnalucc a How of hlooil through 

Istdy 

idniuilln Is also of great In Ip In o|ienillng on Hie 


eye. Hie nose und throat, where it la deslr 
able tu urold excessive flow f>t blood An 
Injection of adrenalin serves lo drive the 
lilts si away from these tairls, for It contracts the blood 
vessels anil prevents n profuse How It also posaesun 
Hie proiartles of an unieathetle, eaioalullv useful In 
o|ieraHons on the eye 

Adrenalin Is a wonilerful drag There Is no queatlua 
iilHiut that lmt It iiiust not lie supposed that It Is a 
< urc-iill and save-all for everything Tlterejs no aueh 
tiling us a universal tin mpeutlc agent 
tiilriiuilln Is not a universal "rulser of tl 
Is only In exceptional ruses and under 
clnumstancea tlial adrenalin baa actually t 
dead heart to lietit again Tlie medieul a 
well iivvari of Ita properties, and use It In many ways 
for alley luting diseased conditions of the organs. That 
Home of lliem more courageous than the rest, have now 
ami Ihen applied It In extraordinary wuys and have 
produced really renmrkiihle results with It <«lly aerves 
to emphasize tlmt with u drug of this ihunicter no one 
is enllrtly familiar with all tlie effects that cun be 
pnalnccd Curt ful exiwrlmentnllon and trlul may reveal 
still more wonderful uses for lids strange substance. 

Leather Produced From Degreased Hog ud 
Sheep Skins 

T HK lent her section of Hie Ilumiu of ft 
recently eompU'led InvesHgiitlonul work «i 
Itv of lea liter produced from degreosed hog ai 
skins. In ginenil (lie results show thnt the d<„ 
pris'ess is very eilb lent prurtlrully nil of the grease 
being removed without apparent damage to the ele- 
ments needed for iiinklug leather I<onther made from 
Ihe degreased skins Is sti|s-rIor to that made from the 
nnturul skins, und tlie Hme issuplnl In tunning Is re- 
ductal with mure effeiHve results leather made from 
degretiseil hogsklns Is equal In liiyslcul praiierlles to 
ralf leulher while leather rnude from degreased sheep- 
skins appears lo have sutHelent Hrmness and un im- 
proved uppenrnnce wlileli makes It suitable for upper 
leather in some types of sliisst Instead of gtmt leather 
It Is believed tlial bv degreasing MlieeiMklns nnd hog- 
sklns ls>fore tanning, U altar cun ho produced which 
cun Is* brought Into general use for shoe uptiers and 
ns far as Hit quality of the leutlier Is rtmeerned, It 
appear* logit III for packers to utlllxo hogsklns for 
lentlnr purposes 

No puhllslieil report Is nvnlliilie on this work at the 
present time, hut one will ho Issued ns sism as possible 
nnd the notice of It will apiamr In tho Technical News 
Bulletin of Hu Bureau 


B URN Dr V O AbUit recently 
stated Hint, its sliown by 
careful observations and 

iHiirements, Hie hull radiation from 
sun lo the earth laid diminished from 
i 4 per ctml during the pusl flfleen 
nsmlhs this dlstlosnre liiuv have ulnrmnl mane timid 
laaisliiilsts, but It caused no serious general npptvhen 
slon M any openly seoffed at ihe statement and rlill- 

euled It 

draining that the ohservurions upon vvlileh Dr Ale 
laitt’s statement was bused wire thoroughly reliable 
how are tbsy to he Interpreted! l>o they mean thnt 
In eight ur ten years the suns radiation will lie HO 
par cent less than now and vw ahull lmve to irovvd 
h round the equator to keep from freezing lo deal hi 
Or, ure we to consider this dlmlnuHon of radiation 
merely as a passing plienomenon caused by certiiln 
(Itstnrhunces on the sun for which silence cannot 

how carefully the observations 
s of tha svm’s radiation, which were 
It 20 years ago by the late Prof Istngley and 
continued by Dr Abhott, were made, are Inclined to 
accept the figures deduced bv Dr Abbott as correct 
Bat, being aware of the fact that the sun Is subject 
to cyclic disturbance* which jieriodlcnlly affect the con- 
dition* on the earth, like cycles of sun spots, etc, they 
do not apprehend a continued nnd rapid decline In the 
heat radiation of the sun that would make the earth 
unlnhabltahta in a few year*. 

At the same time, there I no longer any doubt In the 
mind* of our scientist* that the sun, following the 
Inexorable laws which govern the evolution of stars 
from the cosmic elemmt* of nebul* and their gradual 
devolution Into cold and lifeless stare, h«* programed 
so far already on Its devolutionary down-curve that Its 
extinction Is merely a question of time nut this need 
not cause any anxiety st the present Itoe-onr stm will 
probably continue to supply the earth with light and 
beat for millions of years t<« come For what is a 
mill! op years In the life history of the stars? 


The Life History of a Star 

According to modern list ronomlctil theories, Hu his- 
tory of Hie origin and evolution of till stars Is prnc 
th ally the same Our sun also Is n star though In 
slgnllU-iiDtly hum II compared with others nnd its his- 
tory so far as Its main feature* are concerned Is 
typlnil for all oilier stars. 

Htnrs are believed to originate from nchulie by the 
condensation of the mass of eh mental guses of which 
Hie netaiho consist N|>eet ml analisls Inis diademed Hie 
presence of only three gases In tin nebula* examined 
hydrogen, In Hum and nehullmn an element unknown, 
as yet, isi cnrili Of nil ansi's known, hydrogen nnd 
helium offer llie greatest reslstnnoi to condensation by 
llqnefmilon and nelmllum Is probably slnillur In that 
rospeet It Is more thnn proluilii. that olhpr elements 
could not Is* spectroscopically ld< nlllled In any nebulie 
Isvause they could not exist In gaseous form at tlie 
teuqiereture of stellar span < lonely iqqirmiclilng 271 
degrees tVntlgmde, the alisoliile sera No evidence of 
tlie existence of the heavier dements In nebula has 
ever been found, hut It Is not Inqswistble that they mav 
exist In tlH* center of the nebular mass following the 
laws of gravity, while only the rarefied light gases 
surrounding the denser ceotir helray their presence 
wlicn made loninoos by Ilirtrlan wares pawing 
through space. Whether lids Is really so, or whether 
tlie nebulie, from which the slurs are evolved, are com 
posed In the beginning of the llireo gases above men- 
tioned only, while the heuvler elements nro gradually 
evolved from tbwn by rearrangement of the structure 
of tlie stimi* under the synl lit fixing effect of rondensa 
Him. Is still an open question 

TIM eondcmsatloq of the nebular mass causes a con- 
traction ef Its vnlntne and, n« » result of the crowding 
together of the atoms, generate* heat lhtring the 
early stages of the pvolutlnn 'f the stnr, the nebular 
mass, still highly rare Sell, yle’d* readily to the con 
trading Influence of rood® nut 'mi Tlie mass shrinks 
rapidly, causing a corresjsmdmgly rapid Increase of 


tem|s*rnliire During the sleep up-curve 
whldi murks Ihe evolution of the atar 
the volume of Its mnas shrinks rapidly 
uml lls ieiupf*niliire rises from ninr absolute zero to 
temperaiures esHnmtid, In some eases, ul 20,000, per- 
Iui|ih even 10,000 degrees Centigrade Tlie maximal 
l»ui|N>ralure, whldi a star attain* tit the apex of Its 
evolutionary rurve, dels nils on the volume of Its mass. 
The greater Hie mass, Hu higher will he the maximal 
temperature of the slur ut tlu apex of the curve Our 
sun, whldi prehnhlv did not, even ut the apex of Its 
evolution attain u tempemtun of more than 122)00 
degrees Centigrade, Is now fur advanced on Its curve 
of ills line It Inis lsssmie u dwarf among stars, with 
a temperature estimated at 5.120 degrev** Centigrade 
How Inslgnlth imllv small our sun Is, omiqsired with 
other stars Issnims evident from llw fad that, for 
pMinipIo lln diameter of lletdgeuse Is approximately 
J.KI times Unit of Antures more than 400 times, greater 
than Hint of tin* sun 

Tlmt our sun is upprourhlng Its final extinction Is 
bound reasonable doubt for Its muss hna reached a 
high degree of isindensntlon with u meun density 
equal to one uml one-half times that of water or ap- 
proximately one fourth the estimated mean density of 
tlie earth 

During Ihe early stages of the evolution of a star lls 
temperature rises rapidly until It reaches Its maximum 
at Ihe ii|iex of Hie rising iurve, bul there Is no cor 
responding Increase In Its radiation, as the rise of 
temperature Is ulmost counterbalanced by tlie shrinkage 
of the radiating surface After tho apix is pained llu* 
rate of condensatlnn diminishes and with It the tem- 
perature of the star Slowly the volume of the deelln 
lng star shrinks. Its radiation las-onies weaker und 

Anally ceases altogether— the star has readied Hie end 

of Its career, has heroine a dead star 

IIow king It will be unHl our sun ram lies thut piint, 
It Is Impossible to foretell with unv degree of, rer 
talnty, hut the prospect need not worry ns. Its radla 
Hons shall probably continue to maintain lift* <gj our 
plunet tor millions of years to come 
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Expo«nv£S£rtm 

By Dr. AIM Gradanwita 

C orrect wcpoauw la, of 

course, mb essential con- 
dition of any aatlafactory 
photographic work. In fact 
while there !• wane latitude 
In thin respect and while 
mlatakm In gHglng exposures 
can, to aotne extent, he made 
up for by afelllful developing, 
a large percentage of hntli 
amateur and profeaalnnul 
work la apotled by Improper 
exposure The main diffi- 
culty In tills connection Is 
due to contusion, tho bright 
ness of some given portion 
of tbe object* or scenery to 
appivs luted, rattier i 
u whole. 

Thus suppose the water-scape herewith I* to bo photo- 
graphed, the circular frame Mug, to begin wltb, left 
nut of account Tile time of exposure should lie so 
chosen that tlie durfcest imrtlon of the picture, the 
fringe of tlie furest In the Isickgrouml, Is 
reproduced with some detail On the other 
hand, exismure should not Is prolonged 
sufficiently for tlie brightest isirthu 
the picture, the sails, to be over-ex| 
so that tlie more delicate shading would 
be subdued In a uniform bluck on the 
plate and a correspondingly uniform white 
on tlie positive print Oenerullxlng (lie 
time of exposure should. In any cum he 
so chosen us to keep the exposure cor 
respi siding to the brightest isirtlon of the 
picture below a given maximum uml the 
exposure corresponding to the darkest por- 
tion above a given minimum 
This Is the fundamental principle under- 
lying the construction of I*r Bchllchters 
new nrtlnomcter In fact when pointing 
this Instrument, which In outward appear 
ance remnnbles a small telescope, at the 
scenery to be photographed the |iichin> 

Is seen through a blue filter surrounded 
by three checking sectors, as In our ex 
le — a bright a medium and a dark 
Tlie fourth sector corresistnds to 



Doing Away with Dots 
and Dashes 
By a K. Winters 

S i\\ KEPI NO revision of the 
) method of transmitting 
l lie Morse ulphubet with re- 
spect to radio telegraphy , 
land line telegraphy, and 
submarine cabling, whs re 
cent I j outlined by Ma>ir 
(ienernl (Jenrgt* O Squlrr 
Chief of the Signal Corps of 
tlie Wur Itepartimnt, In a 
leilnre before the National 
Vnuleiiiy of Science*. The 
modified system of signalling 
would reduce the vurylng 
tlnie-pertisls of the tele 
gruplik (lots, i 


the ring <1 being turned imlll the k)muvh to a eommun durnlton riots, dashes and spacer 
Iwo figures np|s>ar Is-xlde one uniUher on llie loft hand would he distinguished not lit duration but hy uirln 
scule 'llie projM r time of exisisurt Is then read from ‘ " “ “ ' “ ■ - ■ 

■ ring (on tin right hand male) at the (silnt 


that fulls opposite the number corresponding 
ohjetllve stoi> used In the ciimiru 
The Instrument Iuim the shn|>e of n small telcseope 


tlons In 1 lie InUnsItt of the signals 
The different Intensities In a dot dash, nr space, 
umlir the proposed mw stslim of signalling, would ' 


cheeking purtstses. 

Tho dusking sectors lire so graded 
with regard to one another as to corre- 
spond exactly In brightness with respec- 
tive degrees of Illumination at which an 
der-exposure ends, at which normal ex 
posure la at Its median isilnt, and ul 
which over-exposure begins. Accordingly 
In a striking manner, they delimit the 
range of correct exposure Tlie photic 
metric balancing of the brightness of tlie 
picture with tlie ihecktng sectors Is of 1 h * transi 
freted tty turning the milled ring a, and 
through It the Iris stop, so as to have no 
portion of tbe picture remain lighter than the lirlght 
eat, and no portion darker than the darkest of the three 
checking sectors. In the sample picture here used, 
which la rather rich In contrasts, the satis should he 
of about the some brightness us tbe brightest, and tlie 
fringe of the forest about as dark as the darkest check 
Ing sector, while the water sheet receives the average 
tint corresponding to the medium-brightness sector The 
adjustment thus ob- 
tained Is rend from tha 
scale & This balancing 
operation reduces the 



and is mostly made of light niilal, thus weighing only 
about 1J0 grams Its muln distint tlve ftutnre, as 
compared with oilier aerlnnmeii rs Is the ellmlnailon 
of the sensitiveness of the eye. and tin dirts t balancing 
of the brightness of the plitare with the him ken Ing 
time of tlie photometer (siper In fact the Instrument 
constitutes an aituul photoimiir of known uct unity 
and, accordingly eliminates all personal equation 


r ultcmui Ing electric current Each 
r nrhtlrurv multiple of u half circle would 
represent one of llie three Individual send 
Ing ilemetils, del s-ndlng msoi the Inten- 
sity Tht.sc different Intensities nre, of 
eoiirse nceonipllsheit lit tlie transmitter 
Tills Improved meihisl of trunsnilsskai 
has already lieim subjected to extieri 
mental application In siihiimrlnc cables 
and a means provided for Interpreting the 
iilti mating lurrent Into understandable 
signals Radically differing from the 
present svslitii of the sending of the In 
li mntlonnl Morse node, In^llie avstein be- 
Ing dost rlhed no (wo adjacent signals are 
of the same sign, nlnct euili semi-cycle Is 
employed to olilaln signalling affording a 
dot ilusli or Hpace 

Tlie Oslo Section of the Signnl Girps 
of llie Mur Department In npidylng this 
novel form of tetegraplile ulpbabet to sub 
inarim i iilillng (Useovered that “Other 
tilings being equal, the vnrtntlnns In In 
tisislrips for • at h of the threo elemenliil 
signals are reduced to the inliilnium <st 
llie theory that the mmiiiiurn possible 
( lnmge of the fundamental wave should 
Is* made \n alternallng current In tlie 
stead i state with It amounts to a series 
of the pivsent cnlite letters “s' or "n' 
strung together without w|mcc can attain 
a spoisl In ant form of telegraphy iminv 
limes greater than iwr pniiibal sysieiii 
for tlie reason tlmt a slngh sine wavt Is 
Ininsmlttcd through uni form of elec- 
trlenl c In nil without distortion of any 
kind and, In fact Is the only tvjie of 
wave that Is so transmitted” 

In striking contrast Is this contemplated 
system of li legraplilc signalling to the 
mi l Imd now In force Tbe powerful 
radio-telegraph stations, for Instance do 
not attempt to correlate tin uctmil sending of the dots, 
dashes, and S(Hiees with tbe phase or supply of electric 
uirtvnt entering the transmitting antenna Hie tele- 
graph ke\ Is ojietied or tlostsl without regard for tin 
phase of i lit iinlenna lurrent Thus, In the transmis- 
sion of one message a relatively large supply of electric 
In llie antenna may ls> Inlerruptisl at widely 


a cable. 


yurylng values — from i 


Now, tbe light serving 
to Illuminate tbe check- 
ing -sectors Is nothing 
else but tjw daylight In 
the apace In front of the 
Instrument, Ita abeo- 


tbe blackening time Of n 
atrip of photometer 
paper vteltta at o in the 
rear part of the tnatro- 



The aateauUie exposure meter and the way It works 


niiixlmiiiii, positive < 
negative Many of the 
« xtstlng disturbances In 
tlie ether, which mur 
the audible reception of 
radio t deplume mes- 
sages, are blamed on 
this. An abrupt break 
Ing nr Intrisliietlim of 
high Impedances In an 
electric circuit, using 
nlternatlng current, pro- 
duces transient phe- 
nomena till lniiilclv re- 
sulting In tlie flissllngof 
the ether with "mush 
or harmonics Coupled 
with this ismdlthm Is 
the Irregular procedure 
of opi rating powerful 
radiotelegraph stations 
( Continued on page US) 
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Relics of the 1840V 

An Interesting Chapter from die Early History 
of the Telegraph 

By A A: Hopkini 


I t \\K walk along Riverside Drive In the n 
neighborhood of VWIIi Street. New lork’s p 
lieuutlfnl river drive we look down on rl 
what Heenix to a stranger to lie u nun 2 
xhuekle old iniinNlon sw ept into u elitle ll 
of returning wall by mime i|tilrk of the ki 
t no to thorn- who live nvnr h> for tin > know f< 
lubon spent Ills Inst yearn In the 


In 1842 Jolut J union Audubon, then 02 
tours old, pun based a trail of 24 acre* 
rnr out of the < lt\ and oil the Hudson's 
lilull bunk Audulsin thought that at last 
lie lmd an Idyllic spot to iniss the re- 
mainder of Ids days nmtd on bards, u 


travel along the river? Soon the bumllful 
sandy heath was cut through ruthlessly 
and Audubon hnd (n build u piuzxa on the 
oilier side of bis bouse lo blot out the 
new symbol of iMIlxutlon Of course 
Audubon whs advancing In years, "liut be 
still (minted In u room on the north side 
of the bouse where the bay window Is 
now, and here some of bln exquisite pic- 
tures of Mrda and nnlnmls were executed 
To this house eatne ns a welcome guest 
another painter of no mean order, al- 
though a imrtnilt painter Ills name wa* 

Morse, and he was dabbling In electrical ‘* r “low 
experiments The laundry on the Routh 
side of tlte house, on the cellar level, was 
ghen him for a laltoratury, and even within the mem- 
ory of men now living have pieces of wire been picked 
up from this cradle of the telegraph Dates are 
strangely absent In the biographies, hut It is protmble 
(hat lie lmd nlreudy raude his huslc Invention liefore 
coming to see Alpinism , at any rate this dingy laundry 
now entirely boarded up is an Important link In the 
history of tong distance transmission Mr Reginald 


New York City When these 
cables were broken, high 
masts were erected and wire 
upon them was stretched 
across the river Men were 
In attendance all the time to 
repair the wire when broken 
•\ a Morse strong Us hy vessels. It was the cue- 
on tom to let the wires down 

Into the water fnr vessels to 
turns and then to draw them up again This was 
practicable In tide water, but not so with the inland 
rivers. The Hudson river at the place of creasing was 
2700 feet wide These masts were constructed under 
the direction of Mr. Henry J Rogers, the energetic 
KU|M>rlntendent of the telegraph In 1M7 another ef- 
fort was made to cross the Hudson with a cable, and 



Riverside Drivs. 

far below the permanent grade, and falling to rain In this hone 
stock of his werk upon tbs telegraph 

the mem- to tliut end a copper wire, covered with gutta-percha 

eon picked by Mr 8 T Armstrong, was purclmsed and submerged 

Hates are hy Messrs. T M Clark and J W Nortons for the Mag. 
s preluible netlc Telegraph Company The cable was placed across 
Ion liefore the river nt the foot of Cortlandt Street It worked 

ty laundry for Just one day, and was then tom away by an anchor 

Ink In the "On the lines constructed 
Reginald hv Mr Henry ORIelly I 


taut tbs Audubon House, and along New York's “back 
yard" as It were. Much of New York's freight, espe- 
cially foodstuffs, srttl comes la by this route, end one 
passenger train a day In each direction nun until the 
efficiency brought on by the war rendered tt unne ce ssary 
thus to protect the franchise. Audubon himself lies 
burled In the eastern section of Trinity Oeroetory. n 
few hundred feet away The Audubon Hew should 
be preserved as a monument to a great nature list and 
a great Inventor, but the ravages of tints win goat wipe 
out this very Interesting landmark. 

Sore* thing About Calorie* 

W UKN calories are mentioned in nutrition, it Is 
from the point of vtow of food foal value. The 
caloric value of a diet is a factor of greet importance 
In nutrition. Frankland (1800) was the first to deter- 
mine this tor various foodstuffs by mriHiaing tbsm In a 
calorimeter He did not express the results In “cab 
orles" but rather as “heat units,” which, however, had 
tile name value Htohimum (1878) and 
Buhner (1883) were apparently the first 
r sp- 
in the science of nutrition. Rubner 
three outstanding contributions re- 
garding the calorie in nutrition (1) He 
applied lta present-day meaning to the 
term , (2) he determined the caloric value 
of protein, fat and carbohydrate, figures 
w hleh are wtdelv nsed In determining the 
energy c< si tent of a diet , (8) he draw the 
distinction between the absolute and 
physiological heat values of foods. By 
ahsulute heat value be meant the amount 
of heat yielded by a substance when oxi- 
dised In a bomb calorimeter; the amount 
of heat produced bv the substance in ques- 
tion when burned within the animal body 
tie regarded as Its physiological heat value. 
These values may or may not be Identical, 
a fact which Is of fundamental Importance 
In the science of nntrithm 
Calorie as a mere word explains noth- 
ing. It Is a symbol for an Idea, however, 
which, ns wo have seen, has undergone 
changes brought about by the develop- 
ment of several sciences. Ancient and 
hasy notions regarding the phenomenon 
of fire and combustion first contributed to 
Mores am this concept, placed on a firmer founda- 
tion by the clarifying lnfluenca of La- 
voisier The broad generalisation regard- 
ing force In nature, receiving Its Impression In the law 
of the conservation of energy, played a decisive rftls 
In the evolution of the Idea. The history of the calorie 
In nutrition, therefore, Is wrapped up in tb* history of 
nntrithm Itself and the fundamental natural sciences 
upon which this branch of knowledge rests. 


torinn of New York, whoop garden throughout the great x 



found, and after the leaves ami earth were dug out we 
were able to photograph It and also the eye-lsilts for 
the guy-ropes some distance away The mast most 
have been of great height ns the hole In the rock Is 
over two feet In diameter, and while not deep served 
lo hold the mast thoroughly Ann and upright, with the 
aid of the guy ropes An early work on the electric 
telegraph describes some of the difficulties encountered 
as follows 

“For a long time the dispatches were carried over 
the river hy messengers In boats, but finally, the line 
was submerged by Mr Kxrn Cornell In leaden pipes, 
the wire being covered with cotton, and Insulated with 
India rubber This was November 20, 1846, There 
were two cables thus formed, and they worked very 
w«Q fhr several months, until they were carried away 


tlie Ohio Ht Louisville The 
latter was cae of great ex- 
pense" 

So the railway and the 
telegraph were early placed 
In chute relationship, Mona’s 
mast overlooked a gigantic 
engineering work, tor the 
time. This, the only railway 
Into New York proper, was 
tor a long time along the 
Hudson, the trains running 
through KTsventh Avenue to 
the depot at 80th Street , and 
here Lincoln's body was 
brought through the out and 
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A HOMO m flew tmiwm 
A tetwduMd Into Ottltod 
BtM> nMutM rooratiy 
completed U a new type of 
flexible friction dutch. The 
bade prtndpie Involved la 
that ft m application of 
frictkte between two grooved 




The United States sabmartee 8-1, driran by the aew Hatch that engags* and disengages In ataifaxt, 
last like an aatomobtle clutch 


contact , then continuing In It 
motion, It cwupresae* the 
spring until the proper tension 
Is reached, In proiwrtlon to 
the load to be carried. The 
hole for the pin in the outer 
end of the links Q Is elongated 
to allow play between tlie link 
und the shoe-carrier Tide re- 
lieves Ihe tension on the spring 
when the clutch Is released, 
and allows the link to pull 
Imck the shoe when the load 
Is withdrawn. 

Anus the elutes wear down, 
the link 0 cun be adjusted hr 
withdrawing the lower pin 
and unscrewing the lower link 
A A, until the desired length 
Is obtained to compensate for 
the wear. The friction shoe 


rected, la the need for a connection that will allow 
flexibility in case either the motor or the engine should 
be subject to mlseUnement, following any deformation 
of the ship's structure from her conditions, prenure 
when submerged, or wear In Ihe bearing* of either of 
the main elements. It waa also necessary to hare a 
connection, that would absorb or deaden vibration* In 
csss tbs flywheel of the engine, acting In opposition to 
the rotating weight of the electric-motor armature, 
should Introduce torsional vibration* In the Intervening 
shafting, resulting in crystallization und breakage. 
Also there was needed a connection capable of engage- 
ment and disengagement while under wuy 
During the war the problem hero stated was acute, 
bat was solved only In u temporary fashion, by use 
of a dutch of the multiple Jaw type. In which the de- 
sign was held down to the simplest possible standard 
to facilitate manufacture There were In this clutch 
forty or more Jaws, to make engagement pnstdble with 
only a slight amount of turning to get the Jhwn into 
allnmncnt. The new clutch Is designed to transmit 
normal load at about 1000 revolutions, with HO per cent 
overload capacity It waa first tested In the United 
Mates submarine 8-2, one shaft retaining the old 
multiple- Jaw dutch while the new one was mounted 
on the other. The vessel was sent to sea tinder the 
most severe weather conditions, with orders to stay 
oat for 48 hours, and to disengage and engage the 
dutch at regular intervals. This was a sort of author- 
isation to break the dutch If It could be broken 
The new clutch came through this ordeal with flying 
colon, and It has since curried the 8-2 on a voyage of 
8000 miles from Portsmouth, N 11, to Huwull— the 
l on gest straightaway trip by a submersible The contrac- 
tors, as a result of this, have been Instructed by the 
Navy Department to equip all subsequent submarines 
with the new clutch. 



A, is so constructed os to penult sufficient lateral move- 
ment to allow It to center Itself Into tlie grooves of the 
rim Tlie driving member K and the driven member 
J are not connected to hold the center rigid, so If the 
steady bearing L by some unaccountable mason drops 
slightly, the flexibility of the springs will permit the 
dutch to run still engaged. 

Tlie counterbalance weights OB offset the centrif- 
ugal force of tlie shoe and shoe-carriers, and facilitate 
clutch disengagement when In motion. The worm- 
driven mechunlmn X-CC Is used only for large power* 
The worm-wheel X runs between babbitted surface* In 
the casing if, and also the shifting sleeve O It Is not 
necessary to ran this clutch In an oil-bath, though lib- 
eral lubrication Is required In order to unsure the 
proper overload-slipping regulation. 

Friendly Germs 

O UT of about two thousand kinds of bacteria only 
about one hundred are believed to be harmful 
'M il bout the other nineteen hundred llfo on the earth 
would soon die out We, as well as the nnlnmls whose 
flesh wo eat, derive all of our sustenance from the 
vegetable world Plants require that tlie mill should 
contain liuinus, und humus Is brought about by the 
decay of otlur plants, which In turn la caused by 
bacteria, or go ruin. Without liumiia, plants establish 
themselves verj slowly, so that If we were to kill all 
bacteria no more decay would take pluco. The ooll 
would soon lie exhausted and we should all die of 
starvation. 

In a more ordinary way there are many bacteria 
which ure of use to us every day They produce 
vinegar Luetic add germs give the flavor to butter 
Germs help make cheese. They help digest the food 
In our stomachs. And, finally, they cause Juice* to 
ferment Into alcohol, even In the United Htatea with 


To appreciate the Importance of having, on sub- 
marine*. a clutch that shall act substantially as doe* 
the dutch on an antomoblle, It mnst he noted that 
wh« coming to the aurfOee 


dismounting tlie cup P and removing the guide* /), D 
When the fluid Is engaged, the link first moves the 
shoe radially outward until the rridlon surfaces make 


v o w e l, if equipped with a 
plate Jaw dutch, must apply 
the brake to the propeller 
shaft In order to bring the 
Jaw* to line 



Ing to foe drawing, 
tbe dutch operate* In accord- 
ance With the following de- 
Mridtion.' A Write of shoe* , 
B more* radially In t>ut<»- 
Ute geUMi D, f and mum 
the kfamd tenor snrfoco* of 
the friction drum. A. Tim 
—ns i* preferably of hard 
t fwfo rime* of soft, 
Like risd yrinri e i 1 A of 
TmfoWieJ ».#«* 



ettMHtlte asset 



Its adverse legislation 

Harmful genu* of many kinds are always in our 
systems, and this muses ninnv people to worry, often 
unduly The fnct Is, they 
cannot possibly Is* eliminated. 
Kven If It were possible to get 
rid of them we should be In 
Uunger of kllllhg with them 
the many good germs we must 
have In our bodies In order 
to live The first germs our 
most carefully prate, led food 
meets with are ptyalln and 
epl}e!>ste, which arc always In 
tbe saliva Without them we 
should all lie dirantc dyspep- 
tics In a short time, for they 
attack our food in a most 
satisfactory part of digestion 
Therefore, efforts to keep tlie 
mouth "genufroe" with tooth- 
pastes would he unsafe even 
If they could succeed. How- 
ever, when (he gentis are de- 
stroyed hy the dentrlflce a 
new supply Is very soon 
brought In from (lie saliva 
glands. And through the 
breath millions of new germs 
of the hannful sort come at 
once. If we keep our bodies 
In good health however, 
germs will give us little 
trouble It Is only when they 
are present In abnormal quan- 
tities. or when our resistance 
goes down, that they menace us. 
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Making Wrought Iron a New Way 

A Mechanically-Operated Puddling Furnace which Does Away with Much Manual Labor 

By Prof. Albert Sauveur 


H ) SIMPLE |g the operation required for 
extruding u Mimll mum of inetHllIc Iron 
from rich ore thut the primeval man may 
Imre discovered It by mean* of a fire aocl 
ilentally lighted upon ground where Iron 
ore existed near the surface Indeed the 
first Iron furnace of which we have any record con- 
sisted In a single exenvution dug on the side of a hill 
facing the prevailing wind a 1th an opening at the hot 
torn for u draft The treatment In this crude appliance 
of some rich iron ore mixed with charcoal resulted in 
tlie production of a small pasty lump of Iron mixed 
with slug, that is, of wrought iron The simple fur- 
nace* which later displaced these rough devices were 
known as forges or bloomerles. A process of this kind 
was used for many veers In the United Hiatus, the 
furnace employed being known as the American bloora- 
ery The operation lasted nlsiut three hours The Iron 
bloom produced weighed from 900 to <00 pounds, and 
tlie charcoal consumption was about 2 >4 times the 
weight of the bloom. 

Much processes are known as direct, because they 
yield a malleable metal In a single operation from the 
treatment of the ore The\ mnnlned the only method 
of obtaining iron nntll tlie fourteenth con 
tnry, when tlie blast furnace came into 
existence In this furnace the treatment 
of Iran ore with a sultnble fuel and with 
flux yields a product known ns cast (pig) 
iron, which Is nut malleable In order to 
<•<10 vert it Into a malleable metal (wrought 
Iron or steel) It Is necessary to deprive It 
of same of Its Impurities, notahlv of the 
Isrge proportion of carbon it contains, an 
operation known us refining 
The refining of east Iron a ns first per 
formed In a simple furtmre not unlike the 
forges and bloomerles used at tlie time 
for the direct extraction of Iron The 
method was called lndlr»vt because It re- 
quired two distinct operations In order 
to obtain a malleable metul In these 
furnaces pig Iron whs healed In contact 
with thurcoal and subjected to the oxidis- 
ing action of sn artificial blast a bleb 
caused tlie expulsion of the carbon and 
other Impurities and thereby the ennver 
slon of the pig Iron Into wrought in® 

These “fineries" remained the only ineth 
ods of converting pig Iron Into wrought 
Iron until tlie invention by Oort In 1784 of the pnddllng 
farnuee The greater economy of this new process 
caused the flnerv methods to be discarded In the 
puddling process the pig Iron Is treated on the hearth 
of u reverberatory furnace, where It comes In contact 
only with the flame and gases resulting from the com- 
hiiHilon of the fuel In n separate flreplace, the metal 
being decurhurlxed and otherwise refined through the 
oxidising aetlisi of the 



diitlou and toward the end of the operation, .... 
tlon of tlie metallic particles Aa might be expected, 
early efforts were mode lo devise mechanical means 
of replacing this excessive and therefore costly manual 
labor These efforts have consisted generally in the 
design of mechanical rabbles and of mechanical ( revolv- 
ing, osdllutlng, rocking) furnaces. Notae of these appli- 
ances, however, proved successful and wrought Iron 



new puddling furnace shown in cross and longitudinal 


continued tn he manufactured practically i 
tho days of Cort. These repented failures a 
the cost of manufacture of arought Iron and at Increas- 
ing the output of thut metal led ninny to prophesy that 
eventually It would lie entirely displaced by soft, mild 
or low carts® steel, which in the Bessemer converter 
could be produced In enormous quantities and at low 
coat, unless some Ingenious mind solved the problem 


Many ci 

prescribe wrought Iron, however. In spite of Its n 
greater cost, which Is conclusive evidence that for n 
purposes It Is considered superior to mild steal , and It 
is also obvious that if the cost of production could bs 
reduced and the tonnage increased, wrought Iron would 
be used much more exteuNvely. There Is Uttls doubt 
but thnt many are waiting for this to come to pass tn 
1 to shift from the uas of mild steal to that of 


This willingness to use the n 
Iron In preference to steel Is due chiefly to Its greater 
weldability, greater resistance to corrosion and greater 
freedom from brittleness and from binding of Joints. 
This need of long standing for cheaper wrought iron 
and more of it appears to have been met In the new 
process the small reverberatory puddling furnace fired 
by bituminous coat la replaced by n cylindrical revolv 
Ing ol Hired furnace In which charges of pig Iron weigh- 
ing some 1000 to 1000 pounds may be treated as against 
charges of 400 to 000 pounds of the ordinary single 
puddling furnaces. The trig Iron previously melted In 
cupola furnaces is Introduced Into the furnace and at 
the proper stage of the operation a suitable amount 
of scale la added. The arduous work of 
the puddler who must during the greater 
part of the puddling operation vigorously 
Btlr or rabble the charge, la done away 
with all together, being replaced by caus- 
ing the furnace to revolve back and forth, 
and the liquid Iron to flow over a dam 
which divides the furnace longitudinally 
In two compartments. Thla repeated flow- 
ing of the metal over the dam from one 
comportment Into the other causes a 
thorough mixing of the Iron with the oxi- 
dising sing and therefore a quick refining. 
When the metal comes to nature, i. e . 
when small solid grains of Iron begin to 
form, the continued ninth® of the fnrnace 
causes the coalescence of these grains Into 
one solid mass which Is then discharged 
through an opening in the furnace pro- 
vided for that purpose. 

This moss of Iron mixed with slog, gen- 
erally known as a paddled ball. Is then 
loissed through the rotary aqueeaer, In 
which it Is compressed and from which It 
emerges In on elongated form called a 
bloom This operation results In a greater 
compactness of the metal and in elimination of a large 
excess of sing The puddled bloom may then bs sub- 
jected to the ordinary treatments generally applied to 
wrought iron 

It would be of little avail to have devised a method 
by which to reduce the cost of wrought Iron and to In- 
crease Its production unless the quality of this cheaper 
wrought Iron was In no way Interior to the product of 


prevailing 


atmosphere 
ana through the actlaa 
of oxides of In® Intro- 
duced for that purpose 
In the farm of a fur- 
nace lining known as 
“fettling.” and of nddl 
tlons to the charge of 
suitable mill scale From 
400 to <100 iioimd* of 
gray pig In® are gen 
orally treated In the 
modern single puddling 
furnace, the operation 
lasting about nn hour 
and three-quarter* and 
the consumpthn of fuel 
(bltnpilnons coal) 
amounting to as much 
aa about one ton of coal 
pec ton of Iron produced. 

The operation of pud- 
dling la very laborious, 
requiring nearly coo 
stunt stirring of the 
fluid, and, later, of the 



An examination of the 
new process reveals the 
fact that the metal la tn 
every way equal to the 
product of the old pod 
*“ t furnace, and tome 
argumc 


be Advanced h 
show that It la of su- 
perior quality This 
produet has been ex- 
haustively tasted sad It 
has been found that It 
could ha made to meet 


The cylindrical, revolving. 
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Inventions New and Interesting 

A Department Devoted to Pioneer Work in the Various Arts and to Patent News 



A hair-pound chock protector 


A Midset Check Protector 
\S7EIOIUNO but half a pound, thl* 
VY check protector can he carried In 
the pocket or tucked In the pigeon hole 
of an office desk. In spite of Its small 
proportions, as compared with the more 
conventional protectors. It is claimed to 
he fool-proof and to give real protection. 
The hard rubber knob, grooved to make 
accurate turning easier, has on Its edge 
all the necessary figures, letters and 
arbitrary marks. Each figure must be 
set, and at the same time the handles 
must be squeezed and brought together 
This movement prints the figure In red 
Ink and shreds tlie paper, thus prevent 


Ing e 


0 the si 


s any 


of the more elaborate mechanisms. Feed 
Ing of the check forward for another 
figure takes place automatically, with 
the release of the pller handles. 

Auxiliary Gan Vaporisation on a 
Large Scale 

T HOUGH Its cycle of operation to 
rather complex, the gasoline vapor- 
iser which we Illustrate herewith does 
not seem to present any greatly In- 
creased probability of getting oul of or- 
der as compared with the simpler de- 
vices fbr aiding the carburetor, and it 
has features of novelty which merit 
description. It starts Its operation with 
an extra tube, let Into the top of the 
gasoline tank, open to tlie air outside, 
und extending nearly to the bottom of 
the lank. As the gas flows or Is sucked 
out of the tank, a vacuum effect Is pro- 
duced In the bottom of this receptacle: 
and as a result, air enters through the 
tube described. This air bubbles up 
through the tluld, and when It reaches 
the apace above the level of tho liquid. 
It carries considerably more gasoline 
vapor than the air that ordinarily oecu- 


to sacked through another tube into tl 



Jointly numbered “1" In our view Tho 
stove encircles the exhaust pipe, In the 
familiar fashion. The hot vapor thus 
provided to led next to the gasoline 
heater “2 " This unit has an Inner and 

an outer compartment. Into the Inner 

tne passes the liquid gasoline from the 

fuel tank or tlio vacuum tank, as the case 

may be, on Its way to the carburetor 

Into the outer one flows the hot vapor 
from tho mixer This causes the gaso- 
line en route to the carburetor to be 
materially heated, so that on reaching 
the carburetor It vaporizes more promptly 
than Is usual 

The hot vapor which Is responsible 
fbr this Is not yet through Its work It 
passes from the heater to the distributor 
“8,” whhh to attuched to the .carburetor 
under the butterfly valve When this 
valve to open, all the hot vapor enters 



It look* like a cigar but it smokes like 
a pipe 


the carburetor In perfect form for com- 
bustion and forms part of tlie mixture 
fed to the engine When the engine to 
running Idle with the butterfly valve 
closed, a smaller tahe carries the vupor 
direct from the distributor to the Intake 
munlfold, by-passing the carburetor 
It Is claimed thnt this arrangement 
kee|M tho engine supplied with such u 
hot, dry mixture at all times that there 
Is no appreciable dilution of unburned 
gasoline Into tho crankcase ail, while 
the elimination of all raw gasoline In 
the cylinders eliminates the formation 
of carbon 

Straightening Radiator Fins 

A UTOMOBIIJBTS may now provide 
themselves with a device for easily 
straightening bent radiator fins and 
which can be used on any flat flu rail! 
ator The tool consists of three metal 
teeth held together by a roetul handle 
and In use the teeth are Inserted between 
the flns and twisted from side to side. 

Glass for Footballs 

A NEW kind of glass, whleb, If not 
actually unbreakable, Is sn tough 
that It has been blown Into a hollow 
sphere and kicked %bout as a football 
without breakage, has been discovered 
fay Dr Ilorak, a Czech engineer and in- 
ventor. When used In the form of tum- 
blers the glues has successfully with- 
stood the squirting of cold water imme- 
diately after being heated to a point 
when pieces of paper tn the tumbler 
were charred. While the inventor does 
not claim that he bar found the sqpret 
of unbreakable glass, ha does believe he 
hit found a way to make It possess the 
greatest resist tog power of any glass ao 
far known. It to admirably salted to 


Plans have been made for applying It 
to gus masks In order to provide bullet 
protection to the eyes of tho wearer, 

although It will, of course. And Its prln 

< lpl« use tn more ordlnury direction, 

such as for tublewure, bottles, etc 

A Pipe in the Guise of a Cigar 

T HE smoker who prefers a good old 

pipe to any other form of smoke, but 

whA has an uneasy feeling that It Isn t 

rosy** table, will perhaps be more at 
euse with the smoke which we Illustrate 
This Is a pl|>c, made In the form of a 
cigar It comes apart In the middle, and 
thp furt lu r end to hollow Tills Is filled 
with tolmcco, lighted, replaced, and the 
sraukir draws on tlie assembled ap- 
paratus Just as he would on a elgar 
There Is an air vent at tho tip to permit 
this, and If he hus been ao fortunate a* 
not to have tin tobacco go out during 
the assembling of the “pipe," he may 
have u smoke In the external drew of a 
cigar, but possessing all the other char- 
acteristics of a pipe 

The Hard-Boiled Hat 

C OAl. trimmers, perhaps, are more ex- 
cised than anv other workers to the 
hazard of having heavy objects fall main 
them from above but In a large vnrlety 
of trades tills risk Is present to greater 
or less degree An unusually successful 
effort tn nrlitevc protection from Lbls 
sort of thing Is represented bv the ‘ Imrd- 
bolled hat” Illustrated This hat to 
made of the ls*sl grade fiber, in numer- 
ous idles, pressed and cemented together 
by a indented process. The < rown Is 
given u truss iluqie In order to stand 
gnat weight, and when udvlsnble Is 
further reinforced with a steel plulo 
The entire hat Is then covered with the 
I iesl muslin nnd t routed with a patented 
preparation inuklng It water and acid- 



Slmple tael tor straightening bent 
radiator flns 


proof, Are- resist ant, non -conductive of 
electricity, and long-wearing The lining 
of the hat to “hamroocked" on the head 
so that It gives perfect comfort to tlio 
wearer at the same time preventing the 
hnt from being cramped down over eyes 
or curs In case of an unusually heavy 
hlow Tlie hat Itself 1s pllnbte and will 
lit a betid of any shape It weighs from 
five to seven and a half ounces, depend- 
ing upon the style, and is comfortable 
to wear under all conditions. 

Perhaps the severest tost to which It 
has been put In use came through the 
case of a mine engineer who was struck 
on the head by a weight of 12 pound* 
falling IS feet Though he was brought 
to his knee* by the blow and the hat 



Hardness tester for rapid and service- 
able work in the shop 


A New Instrument For Testing 
Hardness 

T HOSE who have to do with tho man- 
ufacture of metal parts, especially 
metal cutting t<K>l* and components of 
light imu-hlnery, know how Important to 
tlie set tiring of a definite degree of hard- 
ness In the imilerlnl according to Its uae 
One of tlie disadvantages of the Brinnel 
Instrument Is Its luck of portability and 
Its unsuitability for dealing with tliln 
und fragile articles The Instrument un- 
der review him Isvn deslgnrd with a 
view to nvpmnnlng these and other 
ahortcoinlngn of tho better known hurd- 
ness testers. 

The tester Is designed us a pendulum 
oscillating ulxiut Its central jxwlttan. 
The IhiII w lilt h to of rnl.y nr steel Is 
one mllllmetpr In diameter and Is held 
In a chuck In the center of the Instru- 
ment. Six screwed weights enable the 
position of (he center of gravity of the 
Instrument to be adjusted to colnrlde 
with the center of the millimeter ball 
Tlie graduated weight seen In the center 
can be raised or lowered, enabling the 
center of gravity of tlio whole to be 
brought to a definite distance above or 
below the center of the liall, the exact 
distance being shown on n scnle This 
distance constitutes the pendulum length 
which for standard testa to one-tenth 
of a millimeter With thl* length • 
single swing on a very hard surface has 
a duration of 10 seconds. 

It will Is* observed that at the top 
of the frame (here Is a btilible and scale 
Having set up the Instrument on the 
part to be tested It to lilted (to the 
right) so as to bring the bubble to zero 
on the scale. On release It will swing 
buck, then to und fro till the energy to 
expended ami It comes to rest The 
harder the material the longer will it 
take to come to rest and Incidentally 
the greater will he the first oscillation 
This action enables the hardness of 
the spedroeh to be ascertained either 



In ao many 


have been too fragile, injured. 


Safety hat for these wlw work to dan- 
ger from dropping objects 
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Appiylng the ntnitlc windshield 
cleaner to the traitor 


from the magnitude of the first owing 
or from the duration of a definite nuin- 
lier of airings. 

In tlie nettle tent, the amplitude of 
the flrat oscillation may be read off on 
tlie scale and the poalllnn of the imblile 
denoting the work done by the bull on 
the specimen, Is a direct Indication of Its 
hardness. For Instance, 1)7 Is *rln«s- 
bosd, hard steel reads 88, brass It and 
lead 0 Tlie effect of tilting the Instru- 
ment la to clijnKate the Indentation made 
by the ball when It Is placed on the 
specimen and the distance It rolls buck 
nlona the groove so formed la Indicated 
by the aeulc from which the hardness Is 
deduced. 

A time test la more usual for It rives 
uniform and concordant results without 
the necessity of accurate leveling or 
extreme smoothness of surface It In 
solves a "time hardness number," which 
la tlie time In seconds (stop watch essen- 
tial) taken In making ton single swings. 
For materia! gtaus-hard the time Is 100 
seconds, soft steel 20 to 40 and so on 
down to lend 8. 

To take this test the Instrument Is set 
upon the specimen with the bubble near 
the center, or graduation fiO, and caused 
to osclllute through a small are and the 
swinging time taken ns lief,, re stated. 
The time of tlie oscillations Is, within 
limits Independent of tlie magnitude 

Tlie overall sl*e of the Instrument is 
12 Indies and the weight either two or 
four kilograms. The former has a ruby 
Imll and Is used for delicate work, the 
latter with a steel boll Is used for gen- 
eral workshop purposes. The apan for 
dear working Is six Inches Articles of 
an awkward shape can be supported In 
a ball vise, while flat specimens are 
simply dealt with on the leveling table 
of tlie apparatus. 



Clear Vision Ahead for the 
Motomai 

A UTOMAT1C windshield cleaner* were 
first devised tor use on automobiles, 
tlie drivers of which must be able to see 
where they ore going Vehicles that run 
on tracks can be ran In comparative 
safely, even when the man In control 
cannot see where be Is going , but when 
It conies to trolleys operated In busy 
thoroughfares, It Is necessary for ibe 
safety of others tliut lie see when it Is 
pmiwr for him lo go there. Tbs Cleve- 
land Street ItallWHy Company wss tlie 
first traction Interest to adopt the win 
dow cleaner Illustrated, giving the 
motormnn a clear view of the road 
ahead of the car no matter what the 
weuther. Louisville has followed suit 
and the device looks like one that merits 
general Introduction. As the photograph 
Indicates, a small electric motor is pro- 
vided, which keeps tlie wiping element 
In constant motion, requiring no further 
attention from the motnrman than the 
Initial throwing of B switch 

For Hanging Shaft* 

R ECENTLY there has come on the 
market a pressed steel t shafting 
hanger of very pleasing lines and good 
engineering destruction It to of -the 
four-point set arn>w type, and has a 
swing yoke which readily permits the 
removal of shaft or liearings. The mam 
frame to of two stampings placed face 
to face, with In turned flanges extending 
the entire length of the leg These 
flanges provide unusual strength and 
rlgtdltv Tlie croKs-brnce Is Integral with 
the legs themselves. All nuts, bolts and 
set screws are of standnrd sixes. The 
general appearance Is very good, with 
smooth frame and rounded surfaces that 
eliminate dust iwckets and projecting 
parts. 



An Audible Gaa Signal 

W E have more than no re described 
devices Intended to remind the for- 
getful motorist that his gaaoHne supply 
Is approaching extinction. The latest 
thing of the sort actually shouts the 
warning at him It Is of the general 
type, already noted, having a long and 
a short upright tube In the bottom of 
the tank, with gas flowing normally out 
of the long tube, until the level of tha 
liquid fulls to • point such that It am 
flow out of the short one But It de- 
parts from the usual standard of this 
type, both In arrangement and In modus 
operand! Tlie principal point of dif- 
ference lies In the fact that the long 
tube Is Inverted as pictured. There t* 
suction on the long tube, even after gas 
ceases to flow through It, Ad this suc- 
tion operates a whistle. So when his 
car begins to whistle at him, the absent- 
minded motorist looks for the familiar 
bit of red or orange at the wayside that 
In motoring code means “Gaa sold hero.” 


A HONG the season’s novslttoa to B 
new pises of paring equipment put 
out fay n prominent Gtovstond concern 
that spedaUsM in apparatus for the 
road contractor As illustrated, It to 
seen to be. In general terras, a scarifier 
It has been found particularly useful In 
scarifying subgrades preliminary to ms- ■ 
chanlcal subgrading It may also be 
used for all the scarifying found on the 
average road Job, being built very heavy 
to stand up under such service. Boms 
contractors are using It In place of a 
rooter plow, and It la finding a place In 
the maintenance work of many rood de- 
partments. It carries lire teeth, Ad 
equipment furnished with the machine 
Includes two complete sets of thess 
tooth, plus one special manganese-si edl 
tooth for extra heavy work The ma- 
chine weighs about 1800 pounds, Ad Is 
furnished for tractor or team hitch. 



Another tool tor wrecking reads In 
preparation tor repaving 



A Dubuque inventor, Hr W, A, Erase, 
points out that the cloeed car to still 
a long way behind Its opsn brother in 
the degree of freedom with which its 
driver oa signal by hand. It’s all very 
well to signal Inside the car and tract 
to the mu behind to sea the signal 
through the rear window , bat what when 
tbs rear seat to occupied? What, In any 
event, when the driver behind goes into 
court Ad states flatly that be was 
witching, but saw no bud signal? So 
tba tone tor In question has gtvsn oa a 
signalling window for closed ears. It 
opens with a push— a mere touch, la 
fact, of the hand that moves outward to 
give the signal, and doers again with 
a pull on a lever or a cord or a strap — 
or Ajrthlng else that the owner prefers, 
for that matter. 


The Spreading of Liquids 

A N Interesting paper by W. D. Har- 
kins Ad A. Feldman oa this sub- 
ject appears in the Journal of the Amer- 
ica* Chemiool Society tor December, 
1922. The spreading of liquids both an 
other liquids Ad on solids Is dismissed, 
Ad the relations worked ont between 
the coefficient of spreading Ad the ln- 
terfndal Ad surface tensions. The 
\arhius terms used In the theoretical 
discussion ore defined, experimental 
methods are described. Ad the results 
of numerous determinations given. Those 
Interested will do well to consult the 
original paper, which Is not of such sort 
hs to be effectively abstracted. 

A Problem in Thermometry 

rpEHPKHATURE Indicated by a tber- 
1 uMimeter In a medium whole own 
temperature Is changing, presents a tog. 
Mr 8. P Owen of the University of 
Durham has attacked the problem of 
determining this lag. taking Into oe- 


A New Role for the Clutch 

C OMPELLED to attack a difficult Job 
In Its own factory, a Wisconsin con- 
cern making disk clutches discovered s 
new application of their own product. 
They had to change the location of some 
of their maehlnea In order to expedite 
production , Ad they found the usual 
difficulties In the Installation of counter- 
shafts. It wm suggested that they In- 
stall one of their own clutches an each 
lathe, and drive a battery of eight lathes 
from one Jackshaft This wm dims, 
eight countershafts Ad eight cross- belts 
bring discarded. Ad at tbs same time 
the fraying of belt edges by belt shifters 
being abolished tor all time. 

It la suggested that thto new applica- 
tion of the clutch Idea wtU enable every 
mAufaeturer to modernise hla equip- 
ment Ad cut out his countershaft 
troubles. The clutch which served so 
well In the present Instance to Illus- 
trated. It 1* a twin-disk affair, so de- 
signed that the lifting of one pin per- 
mits adjustment up to .008 inch, no tools 




spherical Ad cylindrical bulbs, with 
surface conductivity both Infinite and 
finite In both caaea. The mean lag in 
an cooes takes the form of a series, of 
which only the first terra has numerical 


l SifnaUaf Window far Clouet 


v good thing, It 1 » not yet 
by tow, and it to likely a any outer 
element of the car to be At of order- , 
the editor drove ten miles, not m long 
ago, behind a oar whoa* “atop" UCht vat 
burning contlnueuriy Than, ton, no- 
body but the driver of the ear behind 


testify, of certain know todfe, 
“stop" light was burnt — 

Its .merits, th)s doric* 


burning. Be with an 
lories loaves ptonty of 


t and doso not best 
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Th* Electric Cream-Whipper 

A MONO the special Jobs about the 
house for which a special machine 
In now offered U the whipping of the 
cream for the morning cereal or the 
evening pudding. The entire apparatus 
ah Illustrated, motor and heater, though 
purchasable separately normally comes 
In a single unit from the manufacturer , 
but, of course, the motor la available 
for other work The labor of whipping 
cream Is considerable. In unfavorable 
weather, and even under the best of con- 
ditions, It In a little Job which the house- 
wife win no doubt be glad to get done 
for her, mechanically 

Filling the Radiator 

W ITH the aid of this neatly designed 
galvanised metal cun or bucket, 
with a wire reinforcement around tlie 
lop and equipped with two metal hnn 
dim, the funnel, aplaah and drip have 
lawn eliminated In the tilling of radla 
tore. Note particularly the shape of the 
spout, curved so us to tit In the radiator 
opening, eliminating sploshing find leak- 
ing The outlet opening Is large and 
with full weight of water behind It, 
these radiator tillers are exceptionally 
quick-emptying. The bucket holds about 
twelve quarts of water 

An Efficient Hand Lifting 


A N efficient form of hand lifting-gear 
has recently been perfected. The 
hoist la adaptable, the absence of a drum 
rendering It equally suitable for a lift 
of two feet or 100 feet It can be oaed 
on a Jlh for warehouse and garage work, 
or can be fitted on board a small craft 
as * capstan for hauling purposes. 

Tbs appUahce has a capacity of one 
ton. An Internal gear la mounted on an 
ecrantric wrtodle, to which a handle la 
bolted. When the handle la revolved 
the gear U canoed to oscillate is inch a 
majtopr Out the teeth of the Internal 
wheat yoU rewind those of a bevel pinion 



mounted Jh the body of the twist The 
Internal bevel bag one tooth more than 
the fixed pinion and Is thus enabled 
daring one oscillation to advance one 
tooth, while the chain wheel sprocket, 
being cast integral with It, la revolved 
and the load relied. 

Braking and lowering are controlled 
by a drum and pawl mechanism, the 
drum being supported In tlia front bear- 
ing, In which It la free to revolve, but 
t« held In position by pins. 

Directly (he handle Is released, the 
pawl engages with the teeth of the drum 
and tends to rotate It against the pres- 
sure transmitted to the drum periphery 
by the load. This friction Is quite suf- 
fletsnt to prevent the hnndle from re- 
versing of Us own accord, but the 
application of a few pounds preosure is 
enough to rotate the drum It will thus 
be evident that the hoist cannot overrun 
when the handle Is released during hoist- 
ing or lowering 

Drill and Gas Engine in a Single 

H hBETOFOIlB, nil power drills, of 
whatever type, have been limited In 
their application to the work bj the 
length of un nlr hose or of an electric 
wire Power for either of these methods 
must be supplied by an auxiliary power 
equipment which, an account of die and 
weight, cannot he cheaply transported, 
nor located sufficiently near the work to 
do more than 00 |ier cent of the drilling 
to which a power drill could, of Itself, 
be profitably applied. 

A Philadelphia concern Is now mar- 
keting a drill driven hj a aniall gasoline 
engine It so combines the action of un 
ulr hammer nnd a gasoline engine that 
the entire drilling assembly has but two 
moving parts — the linmnier piston and 
tlio flywheel member No crunk shaft 
or connecting rod la employed, and there 
la no spring or other yielding member 
No Inlet or exhaust Milves ure neces- 
sary, the rotary valve principle being 
used, with the revolving mass of the 


Easy tiling of the radiator, without 
■lopping, is achieved with this spo- 
dally designed (racket 

fly wheel opening and closing the ports 
in the cylinder at the proper moments. 
The down or power stroke of the him 
mrr piston is made with some BOO pounds 
of explosive force from the gasoline be- 
hind It The flywheel returns the ham- 
mer platon on the upward or compres- 
sion stroke Approximately 1900 Im- 
pacts are struck per minute by this 
stnglo-cy lingered bit of ingenuity Cor- 
bnretlon Is hy meant of a gaaoHne- 
ralxing valve which permits the engine 
to work at any angle While the engine- 
drill runs at ftiU speed, the operator 
shifts It from one position to another 
and to afly desired angle without affect- 
ing the operation. A tingle spin of the 
fly-whwi by hand starts the drill “cce- 
ststentty, In the Coldest weather " This 
looks Uke one of those things in cotmsc- 
thtt With which the mneb-abpsed word 
“revolutionary" may flirty be used 


i Minuted repeater for playing phono- 
graph records has been Just patented 
and U now ready for distribution. This 
device after several experiments, has 
been proven not only to be practical but 
to be easily handled by children 
This repeating device for the libono- 
graph needs no adjusting whatever It 
Juat alls In the center of the record 
over the peg, and does not touch the 
ploying surface nor will It Injure In any 
way the nqifoduccf or needle. Its 
Milan Ih Instantaneous with no hrenk 
or pauae between the end of one run and 
the commencement of the next 
As the needle at the end of the sound 



This portable drill carries its own gas 
engine, and is tied down by no air 
hose or current connection 

box reaches the end of the record, the 
tone arm la automatically enrried (quick 
ns a (both) nnd gently placed lit the 
starling point 

This devli-e la mode from sheet 'Steel 
punching*, consisting of flat base jdate, 
u movable arm which picks the tnno 
anil up at the needle, iqieratlng on a 
cam, which la automatically returned to 
Ita original position by means of n coll 
spring It la handy and convenient to 
applv and to use nnd Its total weight 


a 20,noo,om automobile license plutes 
go Into the discard and this means that 
twenty millions more must he made The 
cost of the mnklng Is borne, In the last 
analysis by the motorist To nhviste 
tblM sit mil Ion, James H. Hellers of Los 
Angeles hns designed a plate which will 
be permanent, so that the motorist will 
always have the same serial number 
When the plate Is first stamped It re- 
ceives three extra Impressions, being In 
the nature of depressions deep enough 
to countersink even with the surface the 
additional smaller plates bearing the 
date which Is subject to change at the 
beginning of each yens. The depression 
nt the left of the serial number la di- 
mensioned to match a small plate bear- 
ing the name of the State and the year 
Above nnd below the namber are amalter 
dcprosslmls for the application of what- 
ever data the owner desires, sneh as his 
name nnd hometown, or his elnb If 
desired, these spaces may he left blank. 
The smaller plates are attached securely 
and quickly by meuns of small screws 


A Clean-Cut Gaa-Tank FHUng 
Pta* 

T ire necessity of a locked filling plug 
for the motorcar Is an admiral on that 
then are few things connected with the 
automobile, whether valuable or of small 
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The newest phonograph repeater 


value, that are not the object of petty 
I heft. Even gasoline Is siphoned from 
the tank and the unsuspecting motorist, 
returning at night, la faced with the un- 
pleasant discovery that bta tank, which 
he thought waa amply full has run 
dry Ah gasoline Is not a particularly 
valuable commodity, the addition of a 
lot k to the filler plug acta In pructleully 
all cases as sufficient deterrent to send 
the thief to the next unguarded car for 
his pilferage In the case of patents 
granted to 8 8 Holies of Savannah, (la., 
thlH lock takes on a particularly neat 
as well aa efficient form The lock, 
which la of (he type having a fluted 
key la entirely cantuined within the re- 
movable plug and the actual looking 
member or lug la placed In the plug In 
such n way that It in us Inaecrwdhle for 
tuoqierlng aa Is a similar type of lock 
when mounted <m a metal door When 
the key Is Inserted and turned the plug, 
which Includes the look mechanism fjt 
remarkably smnll H|«ice, Is removed. 
There Is no other handle for this pur- 
pose than the Inserted key- so that when 
the filling boa been completed the plug 
reinserted nnd the key removed, the lock 
la Hush with the surface of the tank, 
leaving no project inns for prvlng At 
the Isittom of tlie tilling memlier. which 
Is lulmlnr nnd about four Inches In 
depth Is placed a course grating which 
lire vents large particles of matter from 
getting Into the tank when It la open for 
filling 


Window Washing From Within 

A HEAT for whlrli many housekeepers 
will not accept even a free ticket 
Is that upon an upstairs window ledge 
fear of falling makes unpleasant the 
task of cleaning the pork nmrka of dust 
and soot, spotted by rnln, from the out- 
sides of the bedroom window panes. If 
the housewife will Invest In a '‘third 
arm,’ however, the cleaning can be demo 
from within the hoose A long handle 
has nt Its end an ellsiw turned ut right 
angles nnd to 1* used facing the glass. 
Tipping the “fore arm” Is the “hand,” 
which grasps a wet cloth, chamois, 
sponge or rubber Afterward, a dry 
cloth Is bunded to this over-ready model 



Clesnlng the outsides of those apsUlrs 
windows, without sitting oat on tho 
ledge 






190 


SCIENTIFIC AMERICAN 


A “B” Battery Hut Takes Up 
Leas Space 

E nthusiastic' — this i> the w<»ni 
employed by the maker* of a new 
nnd lancer type of “B” battery, f 




The "B” battery that stand* ap in- 
stead ef lying down, thereby saving 
■inch space 

servant, for the tusk of polishing the 
pane Nor Is this the only unpleasant 
house-cleaning Job that the “third arm’ 
will do When the now-clean windows 
“show up** the dust and grime U|*m the 
wall paper a clean cloth eon be used In 
the same tool for wiping down the walls. 

Gasket* for the Platon 

Y OU have guskets In numerous places 
about your cur where oil or com 
presslon might leak out In their ah- 
sence, you huve packing In your pump 
and shims here and there and every 
where else, but your piston rings are 
left to make u tight flt as best they can, 
without any external aid. In tlie car 
of the future It may be different , we 
have seen at least two proposals to 
make It so One of thorn consists In a 
cork-lined piston ring, the cork lining 
performing approximately the service of 
a gasket Tills manufacturer makes you 
buy the rings to get the gaskets hut 
another Is more liberal, and sella asbes- 
tos piston souls alone, to be fitted to 
whatever rings you happen to huve on 
your pistons. Tlie < lalin Is mudi In 
Isith eases tliut gasoline leu Its and oil 
pumping are much more effectively 
checked than by plain rings of upy de- 
sign, and that carbon Is therehy reduced 
and power Increased AVe tried the cork 
specimens In the editorial Tin Llssle, 
and found that at least, they gave no 
bad effects whatever, on the extent of 
their good effects we were not certain, 
since the car a us In admirable condition 
when they went an It 


tlon, thorough moisture-proofing and lm 
proved series connections. Its space- 
saving advantages are particularly 
noticeable when a number of units are 
bound together In compart sets with 
dry “A H tiettertes, and used with port 
able sets. Also for loud-speakers, where 
four or more "H” batteries are used In 
series to produce a high potential, the 
new battery Is extremely convenient 

A Precision Balancing Machine 

T HE Illustration shows a balancing 
machine recently placed on tbs mar- 
ket, applying tlie principles of dynamic 
and static balancing Invented hy Dr 
B L. Newkirk of Schenectady, so that 
It Is possible to obtain complete dynamic 



A very handy tire pump operating from tho engine through a rear-wheel hah 


carries a special type of heudstock and 
adjustable rollers to support the work. 
By the form and location of the springs, 
a free vertical vibration of the frame 
may take place about the pivot springs 
as a fulcrum point All revolving porta. 
Including the rollers which support the 
work, are mounted on ball bearings. A 
speed of rotation above the "critical 
speed” of the frame Is first used, and 
the driving power Is then disengaged, 
permitting a gradual diminution of 
speed down to and through the free 



and static hulunclng by two single cor- 
rections, Individually measured and to- 
taled near the ends of the body When 
duplicate parts are to be balanced In 
pnidm tlon, great rapidity can be at- 
tained as stuttc balancing Is rendered 
unnecessary and the operator, who need 
not lie highly skilled, has only a few 
simplified positive steps to jierfonn 
A spring-mounted and pivoted frame 



critical speed of the frame. From the 
observation cm the dial Indicator, 
mounted part way up on the column at 
the left, the amount of the required cor- 
rection Is determined. 

A disk at the left of the revolving 
part* carries a standardised 10-ounce 
weight, adjustable radially hy means of 
a vernier reading to 001 Inch These 
parts are exactly balanced when the 
weight is at sero. The disk Is adjust 
able to any angle by reference to a 
protractor dial. 

AAlth the correction tbns arbitrarily 
applied the machine 1* again speeded up 
and allowed to pass through the critical 
speed as before. The second amplitude 
In this process bear* • relation to the 
first amplitude dependent on the angle 
between the point of application and the 
point required After determining and 
setting off this angle, a third run will 
check the result The machine la uni- 
versally adapted to a wide variety of 
work. Including balancing crank-shafts, 
fly-wheel*, rotor*, pulley*, and other re- 
volving part*. It will receive bodice up 
to 24 tflcbea in swing and 82 inches 


Pump Operated Trim Bear-Wheel 
Bab 


The pomp itself Is clamped to the 
running board. The arm leading from 
the pomp to the hub la adjustable to 
meet the differences in running board 
design, the abort arm that forms the 
driving connection has to be supplied in 
rise and shape fitting the bub of tlie 
given car The pomp can be used on 
80 per cent of the automobile# now In 
use. It Is clamped to the hob of one of 
the rear wheels and then this rear wheel 
Is Jacked up and the engine atarted. 

Accurate Tire Inflation 

A NEW tire Inflating device resembles 
the signal apparatus on the bridge 
of a ship. On top of a metal standard 
there Is an air gage 8A4 Inches In diam- 
eter, equipped with an Indicator attached 
to a metal handle By means of the 
handle, the Indicator la placed at the 
number of pounds Inflation desired by 
the motorist. In tbe same manner that 
signals are gtvm to the engine room 
from a ship's bridge. As soon ns the 
Indicator Is placed at any Inflation point, 
tbe air Is released Into the tire When 
the desired pressure has been attained, 
the air Is untoroatlcally cut off from tho 
tire valve 

The air Inflator consists of a reducing 
sir valve working in conjunction with 
an air gage The Indicator may bo net 
for any pressure, from that required 
by a bicycle to that of a truck tire. It 
registers the pressure from the time the 
bone Is applied to full Inflation, eliminat- 
ing tbe neceeaity of one or several teats 
with a small hand gage. 



When sat *e the daetred pc eee nn , t) 


The machine that balances moving parts at prWoctioe * 
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A Department Devoted to Progress and Achievement m the Field of Applied Chemistry 
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N*W Source oTNltratee in South 

A CCORDING to the South African 
Journal of Industrie*, a new sonrce 
of nitrates has been located on the Mat- 
sup Pan, situated in the Hague district 
This Pan Is remarkable In tiint It con 
slats of an underground store of nitrate- 
bearing brine. Analyses of the brine 
from several boreholes showed that over 
4JS tons of actual nitrates, mostly sodium 
nitrate, are to be found In every 20,000 
gallons of brine. 

Catalysts in Gians Making 

F I.UOR1NE and antimony have the 
curious property of altering the ther- 
mal expansion of glasses to which they 
are added They appear to act In a 
catalytic manner as no fluorine remains 
In the finished glass, and although about 
1 per cent of antimony may remain. It 
appears to be held physical!) rather than 
chemically It Is volatilised from the 
hot glass during working. Is dissolved 
from It by boiling water and even more 
so by sodium tartrate and hydrochloric 
add . — GhemUcer Zrttung, lost, page 148. 

New Alloy for Grate Bara 

T HE burning out of grate burs, both In 
the induetrlal boiler as well as In the 
domestic steam heating furnace, is a 
rather common occurrence In firing 
furnaces with mechanical stokers tills 
has bben a source of serious Ineonven 
lence A new alloy, a special variety of 
cast Iron, has been devised which ap- 
pears to overcome most of the difficulties. 
The new alloy is a special form of puri- 
fied cast Iron with n much higher melt 
lng point and tensile strength Its life 
Is claimed to be from three to ten tiroes 
that of ordinary cast Iron and It pours 
without difficulty and does not crack 
The coat Is only B0 pdr cent higher than 
that of ordinary east Iron.— Jour So o. 
Chen Ini., 1028, page 376. 

Paper from Banana Refuse 

A GOOD paper con be made from 
banana refuse, according to the 
World 1 * Paper Trade Review The trash 
or refuse, consisting of the stems and 
leaves of banana trees from which the 
fruit has been cut, la passed through 
crushing rolls, which produces a mash 
In which the moisture has been reduced 
from 00 to OS-TO per cent The liquid 
Is drained off end the trash Is passed 
through a breaking or pulping machine 
where it Is reduced to a pulp. The pulp 
and Jutes from the machine are then 
placed In a boiler, water is added and 
the mixture la boiled at a pressure of 
four to five atmospheres for a period of 
three to six hours. The contents of the 
boiler an then transferred to a beater, 
whan the resinous and gummy matters, 
whtoh have been act free during the 
p rocess of boiling, are washed away as 
powder or pellet* by a current of water. 
Tbe removal of the fibrous material from 
the beater completes the process. In which 
no chemicml Is need. 

Mflto lipmff far Bnfldfatg 

A NOTHEB use for the waste liquors 
n, re c ov ere d from fulfil* cellulose 
Mill ha* bssn developed a* described In 
the Osman Journal, O henlh er tettung, 
190, Mo. *8. Loam, as sandy as possi- 
ble, te adzed with about 5 per cent of 


hydrated lime and about 2 per cent of 
the waste liquors Is added. About 1 
per cent of technical hydrochloric acid 
la added to the mixture Other acids 
may be used as well In this manner 
there Is formed so large a quantity of 
hydrochloric-silicic add that a solid, 
absolutely water-resistant stone Is pro 
duced When the process la altered In 
certain respects a product Is obtained 
which may be used to good advantage as 
u substitute for tur roofing This prod- 
uct Is more lusting tbAn the ordinary tnr 
roofing and furthermore It docs not pos- 
sess tbe well-known advantages of the 
latter liy using this material 'l lie build 
Ings may be finished off both Inside and 
outside with the same building material 
and consequent l.\ the lubor Involved In 
using plaster und similar finishing ma- 
terials Is considerably reduced. Sulfite 
cellulose waste liquors can also he used 
lo good advantage In manufacturing In 
sulntlng sheets and plates, flower pots, 
as welt hh many articles made heretofore 
from hard rubber 

War Gases Cure Disease 

T HE Chemical Warfare Service of the 
United States Army has been cim 
ducting tests at the Kdgewuod Arsenal 
to determine the possibility of using 
war gases, originally Inlemled to kill, to 
cure disease The gnses have been rec- 
ommended us a cure for Ihe diseases 
influensn, tuberculosis, paresis and other 
a mictions. Weak conctntnitlonM of chlor- 
ine gas Introduced Into the rnonw occu- 
pied bv those expisied have been asserted 
to prevent the spread of grip and In 
fluenxa epidemics. Mustard gas bus been 
demonstrated as a specific against tuber- 
culosis. Tests hare been made with 
guinea pigs Inoculated with tuberculosis 
germs and a concentration of mustard 
gas, and It was found that the animals 
did not contract the disease The sub- 
stance lewisite was experimented with 
and It was found that this Is a remedy 
If not a cure for paresis and locomotor 
ntaxin During the war the fact that 
chlorine could lie used lo prevrat or cure 
colds, lnfluenxn or pneumonia was acci- 
dentally discovered at the Edgowood Ar- 
senal It was remnrked that cases of 
pneumonia or Influvnaa did not occur In 
the laboratory where chlorine was being 
inude, altlmugh 10 to 20 per cent of 
others on duty at the arsenal were vic- 
tims Investigation showed (hat In the 
rooms where the chlorine gas was being 
made there was n slight leakage of chlor- 
ine, Just enough to act aa a germicidal 

Doable Window Pane* 

D OUBLE window panes, separated by 
a distance of two millimeters and 
joined together hy a specially designed 
and patent ed melting process, an that no 
moisture or dust can penetrate between 
them, are used to keep out tbe cold In 
the place of ordinary double windows, 
according to a Swedish process. The 
heat insulation 1* perfect under there 
conditions. 

New ADoyi 

N EW alloy*, which are especially well 
suited for making propeller shafts, 
are described In the German Journal 
Oatoerbejtel**, 1928, No. 8, page 81 There 
alloys are made by adding bronre or 
vanadium brass with copper, aluminum 
and nickel or with copper, aluminum 


und lnm, or with copper, aluminum und 
manganese \unsdlnm appears to com- 
lilne more easily with Iren, nlikel or 
manganese than directly with copper or 
xlnr, so that Iren, nickel and manganese 
ait as 00-0011101 Intermediate media 
Vanadium ran also lie added to the 
metnllh eomtsiHlIlon In the form of ferro- 
vnnudlum \\ hen this Is done, tbe coot 
of the alloy la reduced. 

Volomite, a Substitute for the 
Industrial Diamond 

T HE Industrial diamond. Ihe black 
hurt, Is replaced to good advantage 
li) the cheaper volomite, according lo a 
reisirt of Ihe Prussian Geological Insti- 
tute While the product volomite la not 
of maximum hardness, nevertheless It 
lms been reported thut it gives absolutely 
satlsfuctory results for boring rock of 
medium hnrdncss The reuder Is re- 
ferred to the original article for further 
Information 

Tallow Trees 

I N Texas there Is being grown a tree 
which Is quite new to Ihe United 
States. This Is the Japanese (allow 
tree Trees of this species bear nuts 
That contain u rich tallow like nil Tills 
oil has been found vulimlde In Ihe nmnu 
fsctnre of high-grade varnishes. It has 
hern found that the illmullc and soil 
conditions are well adupted to the 
growth of this tree In certain purta of 
Texas. 

New Ruflt-Preventive Agent 

A WORDING lo the Umtrhau In Tech 
mfc sad Writnhaft a port of the 
Vonsiche Xcitunp, February 28, 1923, a 
new riml-prevenilve agent or rntlicr 
process has been developed which Is imr- 
tlcularly useful In prelecting vehicles 
and vessels. The process consists In pro- 
ducing a coal of metallic cadmium on 
Ihe metal This ftlm of cadmium bus a 
thickness of from 0.002 to 0001 of a 
millimeter and Is produced In the elec- 
trlcul way hy dipping the metal Into a 
solution of a cadmium salt The coated 
metal part Is (hen placed In an anneal- 
ing fumuce, where It Is heated to a 
glowing heat for a period of two to three 
hours and In this way tlie deiswlted 
film Is made to alloy with the underlying 
metal The surfuce couttng that Is pro- 
duced In this manner Is much more dur- 
able thun (he urdlnary coatings produced 
b) galvanising with nickel, etc The 
color of the treated part resembles that 
of a silver-plated article 

Blotting Paper from Wood Pulp 

B I FITTING pc per Is generally made 
from rng pulp, and It Is accordingly 
n really Important achievement that hns 
lieen recorded In the dull) palters that 
a rnnqdlan pulp mill hiu succeeded In 
munafactnrtng a very good grade of blot 
ting paper from ordinary wood pulp. 
Blotting palter made in this manner costs 
considerably less than tbe other kind 

Differentiating Hemp from Flax 

F LAX Is one of tho*e products that Is 
subject to a great deal of adultera- 
tion, dui to the tact that Its supply Is 
limited and Its price Is high One of the 
substances used In adulterating flax to 
hemp, and this practice haa been causing 
considerable trouble, do* to the difficulty 
of differentiating between the two fibers. 


Cotton Is also used to adulterate flax, 
but It Is a comparatively easy matter 
to delect the presence of the cotton liber 
mixed with the linen liber under the 
microscope 

The Linen Research Institute of Eng- 
land has devised a slniph test whereby 
It Is a comparatively easv matter to 
distinguish between tlie linen and the 
hemp filter Considerable mlcresctqilc 
work was done and It was determined 
tlterefrem that tbe hemp filter Is devel 
<i|>ed on a right handed spiral and the 
flux or linen fiber on a left handed spiral 
If a thread Is frayed out and wetted It 
will tend lo curl up either In the same 
direction as the hands of a clock If It 
Is hemp, or agulnot the clock If It la flax 
If both motions are found In the same 
material, Ihe so-called linen Is bound to 
be a mixture. 

Making Linen Bags More Durable 

L INEN bugs, especially those that are 
J used for shipping fertilisers, are ren 
dered inure durable by dipping them Into 
a solution of iiotasslum silicate or sodium 
silicate (water glass) They are then 
wrung out well und dried. The solutions 
of the chemicals must be rather dilute 
bur furl her details, see the reports of 
tho Academic if Agriculture of Paris. 

New Mercury Deposit 

A NEW vein of quicksilver said to be 
seven miles long and to vary In 
width from two to six feet lias been dis- 
covered near Kltn Uonome In the Goto 
Arrhl|H-lagi> The ore contains 18 per 
cent mercury, and preliminary trinls In- 
illrute that Die vein Increases In thick- 
ness with depth This vein is Important 
us none of the veins so far discovered In 
Japan nre suitable for working — United 
State* Commerce Report*, Keh. 12. 1928. 

Lignite Char 

T HE United States Bureau of Mines 
bus made an exhaustive Investigation 
Into a process for utilising lignite coal 
As Is well known, there are very large 
deposits of lignite cool In the state* of 
North Dakota and Texas, as well as In 
OanailH These deposits are not being 
worked at the present time, but the) 
represent |x>tontlnl sources of fuel whlih 
will sooner or luter have lo he resorted 
In ns coul becomes scarcer The Govern 
mont lms reullxed the jMsudhllltles of lig- 
nite coal, and experiments have been 
made to convert it Into such form that 
It urn Is- utilised ns a general fuel 
Tlie great trouble with lignite Is thut 
llie coal contains n large n mount of 
moisture and un appreciable amount of 
nsli Tlie fusion temperature of the hsIi 
I s comparatively low, which makes high 
rates of combustion difficult and requires 
larger grate arena and furnace volumes 
than with higher grade coals In other 
words, tho coul hus to he Improved flrst 
ts-fore It Is possible to use It In the ordi- 
nary stove or fumuce 
The lignite Is accordingly charred Tlie 
moisture and volatile matter are driven 
off and a fuel la obtained which resetn 
blea anthracite coal except that It Is 
softer and contains a little more volatile 
matter This makes It easier to kindle 
About 2J1 tons of raw lignite coal will 
produce me ton of char, which has n 
heating value of approximately 12,000 
B t u ’s per pound The moisture la very 
low, and the char con be stored without 
any danger of Are or degradation In Mae. 
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The Heavens in September, 1923 

Some Details About the Total Solar Eclipse of the 10th 

By Professor Henry Norris Russell, Ph. D. 


=====]NH event, above all others, arrests the 
VS1 uttniilon of tbe astronomical world, and 
m ■ <>f Americana la particular, this month — 
the total solar eclipse of tbe 10th When 
BBSS tlM! moon Interposes herself between the 

earth and the eon, on this date, she Is 

only .£17,000 miles from os, while her shadow, tapering 
because the sun la larger than she, extends for a dls- 
tun-e of 284,000 miles, reaching 7000 ml lea beyond the 
earth's center, and more than 10,000 miles beyond tbe 
earths surface on the nearer side. At this distance 
from the point, the shadow cone Is 00 miles In diameter 
An observer on the moon, looking at the earth, would 
then aeo a small dark spot on It— hardly one-eightieth 
of the diameter of the disk— surrounded by a region 
where the sunlight was dimmed, but not wholly cut 
off. This spot would sweep eastward across tbe earth’s 
disk at a siwed equal to that of the moon's orbits! 
motion — about 2200 miles per hour Dot as It moved, 
our Imaginary Lunarian would see the earth rotating; 
carrying continents and oceans eastward 
at a speed of u thousand miles per hour 
on the eoaator, or from seven to eight 
hundred miles per iHmr In the latitude of 
the United Slates. The moon’s shadow 
accordingly overtakes the American con 
tlnent at the rate of some 1000 miles 
per hour, and takes three minutes and a 
half to mo\e a distance equal to Its own 
diameter A point on the central line or 
the shadow track will therefore he In 
darkness for three minutes and a half 
and one could go 20 miles or so on either 
side Without Undbtg the dnrutlon of total 
Ity much diminished. Since the suns 
rays strike the earth's snrfnce somewhat 
obliquely the full width of the shadow 
track Is a little over a hundred miles. At 
the edge of this belt the sun will be hidden 
for but a moment, while isilnts beyond 
wilt never quite lose the sunlight For 
2000 miles on each side of the central 
track, however, the moon will cut off more 
or less sunlight, and a partial eclipse of 
greater or less magnitude, will Is- ob- 
servable throughout the whole of North 
America 

The shadow track, beginning In the 
ocean south of Kamschatka, sweeps over 
tho Pact Be, Just missing the Aleutian 
Islands, and Brat readies land In Cali- 
fornia Curiously enough, the limit of 
totullty Just grams the coast for nearly 
200 miles. A few projecting points near 
Santa Barbara will be In darkness, but 
to get a reasonably long duration, observ 
era will have to visit the Islands offshore, ‘ 
or else go further south. San Dlsgo «n- \ 

Joys nearly three minutes of darkness, but 
the central line comes ashore nearly SO 
miles south of the Mexican boundary 
Sweeping across Lower California and 
crossing to the mainland, the shadow traverses Mexico 
to Tampico, and later passes over Yucatan, to leave the 
earth at h onset <« tbs Caribbean Sea, south of the 
Virgin Islands. 

The Eclipse in the United States 

Throughout tbe PaclBc and southwestern States the 
partial edliise will he a large one, three-quarters er 
more of the san s diameter being hidden Chicago will 
see the mm half hidden, and New York will have a 
eomew hat smaller et lliwe The local time of the middle 
of the ccllpac varies from shortly after noon (Pacific 
Time) at Seattle and 1 P M at flan Diego to 8 JO 
(Central Time) at Clihago and 4 40 (Eastern Time) 
at litre York — the differences arising mainly from dif- 
ferences in longitude To these hours must still he 
added the change to Daylight Saving Time where this 
Is kept. 

The eclipse wlU be Interesting to watch anywhere 
In America. But its main Interest centers of course 
In the narrow sons of totality The s|iectacle there 
will Ik* line enongh, aside from Its scientific Interest 
to repay sny traveler for a long Journey The weird 
Colors that bathe tlie landscape when only the light 
fmm the sun’s edge remains! the advance of the moon’s 


shadow, dark as the blackest storm, and traveling with 
the speed of a cannon bull , the sudden darkening of 
the whole l a n dsca pe , almost as rapid at the last as a 
train entering a tunnel; the appearance of tbe stars, 
and of the corona encircling the eclipsed sun, and of 
the scarlet prominences, close to the moon’s edge; and 
then the abrupt return of ordinary daylight and cam* 
man life— all these combine into one of tbe most sub- 
lime of natural phenomena, memorable for a lifetime. 

The sky around the ecUiwed sun will be unusually 
starry The sun himself Is in the eastern part of Leo, 
about IB degrees east of Regulus and 80 degrees west 
of Spies More Qian Oils, Saturn la some 80 degree* 
east of the sun and close to flpica, with Jupiter some 
20 degrees farther on in tbe same direction, while 
Mercury is about half-way from the sun to Batura. 
On the other side of the sun is Mars, about 00 degress 
away, and Venus, by far the brightest of all, only 3 
degrees from the sun. It Is very unusual tor all the 
brighter planets to be thus visible at once during an 
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ecHiwe, and the long Une of bright bodies, strong oat 
on the ecliptic, will he a noteworthy sight. 

The corona, of course, will be the central attraction, 
At tbe present time of prnnounced sun-spot minimum, 
we may anticipate a relatively faint corona, with pro- 
nounced polar rays and long streamer* in the direction 
of the sun’s equator. For tbe some reason, tbe prom- 
inences are not likely to be conspicuous— though pre- 
diction here Is uncertain. 

The Astronomer and the Kchpsa 

The astronomer, of course, wilt go to o b seres the 
•clip** rather than to see It— and the mas who tats 
10 or IB seconds to look at the sights will be lucky 
A host of observations can he made, and moat of tbsm 
will be attempted by one or another of the part!**, 
Photograph* will be made of the oorooa and promi- 
nences, and of the stars around the sun, to get one 
more final confirmation of the "Etasttn effort." Tbs 
polarisation of the coronal light wilt be Investigated, 
and its beat measured, Perhaps tbs meet I mpor t an t 
observations of *11 win be with (he spscttnsenpe pbo 
tngraphtng the spectrum of the lower atmoapbaw of 
tbs sun, at the Instant whsn the pboepboreeeeoce has 
Just disappeared, or is 1 at tbe point of a p pe a r sn a* , and 


unlnterprstod. 

The weather condltions-atwaya the moat vital eon- 
st deration— are extremely favorable, eloodtneaa la the 
early afternoon at this season bring very rare, Tbs 
best prospects are on the Mexican border or Just south 
of It The Islands off tbs coast have some risk— though 
a small ooo— of toft the Mexican mainland, besides 
having poorer weather prospects. Is dlfflcalt of access. 

A party from tbs Lick Observatory will be at Ho- 
ssnada, Lower California, where English and German 
parties will also be located. One from the Total 
Obesrvatory will occupy OataUna Island— one of the 
most easily accessible points near the antral line. The 
Mount Wilson Observatory — which misses bring in the 
sons of totality by leas than 40 mltae— will send two 
parties to Ban Diego: one to-the shore, near the central 
Une, tbe other on land, near the edge, where the flash 
spectrum will be visible longer Spectro- 
scopic observations of Importance com- 
parable to the others can probably be 
obtained with the great tower teteecope 
on the mountain, where about 98 per cent 
of the sunlight wlU be cat off. 

Lack of space force* us this month to 
omit the usual brief reference to tbe posi- 
tions of the more prominent constella- 
tion*. The map will have to stand an it* 
own feet, without explanatory text 
The Planets 

The remarkable display during the 
eclipse is necessarily matched by a cor- 
responding dearth of planets In the noc- 
turnal skit*. Mercury Is an evening star 
for moat of tbe month, and may be fairly 
well seen about tho time of his elongation, 
on the 2nd, when be Is 27 degrees from 
the sun, und sets at 7.30 P M. — though he 
Is too tor south of the sun to bo con- 
spicuous. 

Venus Is a morning start at the month's 
oegtnntng, but passes through Inferior con- 
junction on the 10 th, only a flew hours 
before the eclipse. She can hardly be 
seen under ordinary circumstances, tor 
even at the end of the month she Is but 
0 degrees from the sun. 

Mara Is a morning star dose to the sun 
on the 1st, bat 10 degrees away on the 
80th, and visible in the dawn. 

Jupiter Is still an evening star, and 
conspicuous, setting about 8 JO P M in 
the middle of the month. Batura la an 
evening star also, bat so much lower at 
•onset that be ran hardly he assn. 

Uranus aka* is well placed for obser- 
vation, being in opposition to the sun on 
the 9th. At that time be Is In Aquarius, 
in R. A. 28 boons, 8 minutes, 0 seconds, 
and declination 0 degrees 27 minutes sooth, and is mov- 
ing west 8J seconds and south 84 seconds per day At 
tiie beginning of the month he la 18 minute* west and 
8 minutes north of tbe fourth magnitude star Phl 
Aquaril, which may be found near the point wham the 
western edge of tbe great square of Pegaau*, carried 
southward, Intersects * Una JotSttg Beta did sod 
BpaUon PegasL Only a large telescope wiB *b*W Ms 
disk, but’* field glims sufitos* to detect Ida motion 
among tbs aura, 

Naptuna, totally, iq to <**ear, about WdagraMvreatof 
tbs sun, and ivea the erttpra will not toSk* hta eiatble. 

The moon Is in bar last quarter ajtd A. Month* 3rd, 
now at 4 P M. cat, th# KHK-tbO time of ti** deRpse. 
of course— tiy baa pat quarter at 7 A. M On tha 17th, 


Brd. Only tbar approach to Jupttar to obes reabt a , and 
this is far from eta**, / ' * 

At 0 r. K, «»,tha3to* b»«MB WriMg ti»dM*#al 
eqfiato* toff «*t«tolh»4fe***ttbR, and. •» ******* 
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The Motor-Driven Commercial Vehicle 

Ooadnted hr UtUOS VIOTOX W TAO& M.1.A.& 

Thit department is devoted to the interests of present and prospective owners of motor trucks and delivery wagons The editor will endeavor to answer any 
question relating to mechanical features , operation and management of commercial motor vehicles 

A New Motor Pick-Up street or bamboo, Is drivre by a roller chain on 


I saeceatful sweeper the regtoeers 
managed to surmount many obstacles, 
which formerly hampered economic op- 
eration. Tbeee mechanical difficulties 
common to thl* type of sweeping con- 
veyor haw not only been removed bnl a 
greater amount of working dependability 
has beta Incorporated. 

A noteworthy Improvement In thl* 
sweeper Is Its automatic gutter broom 
that work* In and oat with the curb 
line. Independently of the driver The 
earlier types of ewceper did not have 
thle pro vialon for cleaning gutters with 
the remit that additional men were re- 
quired to complete regular cleaning 
equipment Today with Increased traffic 
pushing more refuse from the center of 
the street toward the gutters a greater 
need was created for a special attach 
ment for cleaning the gutter The gutter 
broom attachmret was developed to take 
care of this need. It not only cleans 
the gutters more efficiently but with a 
great saving of labor cost as welL 

The design of the large rear broom Is 
such that wear automatically shortens 
the distance between the broom and 
conveyor Fouling of the conveyor 
through breakage of the shear pins Is 
prevented by the broom's coming to a 
complete stop. The conveyor Is of large 
capacity and of the non-clogging type. 
Heavy sweepings are claimed not to 
choke the conveyor The removable 
bottom. In Itself a feature. Is easily re- 
placed. Only six drive chains are 
employed on the entire machine. Includ- 
ing the conveyor The sweeper can be 
operated while the machine Is at a 
standstill. Mechanical parts are readily 
uccesalMa. The working speod Is nine 
miles per hour 

The new sweeper la of the four-wheel 
type and employs a speed wagon power 
plant of standard construction with 
right-hand drive and self-starter It Is 
a one-man machine with all levers so 
arranged that the operator has complete 
and convonlcnt control without leaving 
bis seat The rear axle of tbs spetd- 
wagon Is moved forward and converted 
Into a Jack abaft whence the drive la 
through roller chains to each rear 
wheat An auxiliary transmission Is 
mounted between the transmlselon and 
differential to give power for operating 
conveyor, large broom, gutter broom and 
water pump. The targe broom, of steel 


or bamboo, la driven by a roller chain w 
cut steel sprockets, This rear broom l 
quickly adjusted to the roads and li 


enough pressure to do good work 
The conveyor Is driven by roller chain 
on cut steel sprockets. Hie conveyor 
Itself Is of all-steel construction with 
removable bottom Ruliber squeegees 
mounted on extra carbon steel Hngles 
form the Bights. An efficient anti 
clogging device takes all undue strain 
off the conveying mechanism and allows 
piled material to lie swo|it without 
clogging the conveyor The hopper or 
dirt receptacle Is also of all-steel con- 
struction The gutter broom Is driven Gasoline supply motor trucks no 
through a universal Joint assembly from meat. These trucks 

auxiliary transmission The hnsim 1s 

steel fiber filling, built up to 42 Indies four fi-gallon runs In the filler box 

diameter In six segments that are easily 0 gallon safety cans nnd four 3-gallon 

and quickly tluinged w hen broom is oil runs with top stops — ample for the 
worn out The working range Is seven jprVlee they give. 

Indies. It Is intended that the trucka shall 

The water sprinkling system consists earn oil In one of lliu 300-gallon 
of a IfiO-gallon galvanised Iron tank partmenls and gasoline In the other 



In the filler box, six fortulile and i 


and complete protection against Incle- 
ment a eat her are features that will 
muke It II treat to travel In this latest 
t)pe of home on wheels. Bodies of 
airplane plvaood varying In length from 
1 1 fret 8 Ini lies to 10 feet 5 inches and 


With brass strainers «t Intake and out- They will be need to distribute fuel and In heights from fid Indies (standard) up 


let Wuler runs by gravltj to rotary lubricants to the various stations o 
gear Hemming brass pump which forces New lork City Fire Department, su 
water to brass nonles mounted under tog the needs for the operation of m 
the bumper In front. The water spray driven upiwriitu*. nnd should b 
Is controlled by the driver sjieolul value In the winter 



New Supply Tracks for New York 

Fire Department A i 

T HREW new combination gasoline and i\ 

oil supply tank trucks have recently or bi 
I wen placed In service by the New York eomf 
City Fire Department These liuve four- may 
wheel-drive chassis. They are the tjpe vebb 
having traction on all wheels, but steer Whei 


Motor Touring Home use 

A LL the thrills and benefits of a long Is y 
automobile trip over mountain road ls-il 
or backwoods trail with the numerous dov 
i-iimforts of home nnd no hotel express abn 
limy he provided by the latest motor him 
vehicle, the motor-truck touring bo me, not 
Where or how long, It matters not, tor the 


only with the front wlieels, nnd are the with the touring home distance and time a dust 


to 70 Inches with standard width of five 
fret are available Two to four pas- 
sengers can comfortably travel in the 
smaller and medium sixes and two to 
six In I bo larger vehicles. 

“I'ut how do we eulV someone msy 
ImpHlIcmly ask ut tlds point Really, 
II s n simple mutter To the right In the 
rtar Is a kltihen cabinet, on top of this 
is a three-burner stove Ollier mblnets 
contain provisions and tableware pucked 
In such n way that there Is no rattle 

“Where do we sleep r Is naturnllv the 
next question for the trim ler to ask 
It’s nn easy Job to arrange sleeping 
qua rl era. Ural the sente, whlili are 
collapsible nre put out of Hie wav 
Then the bed at the left side with full 
slxo springs Is let down and oisned up 
the full width of the car When not to 
use, this bed with pillows and blankets 
Is prelected by a canvas cover Another 
lied with full slxe mattress may be let 
down at the rear und held two feet 
above the ground by means of chains 
hooked on to the top of Hie bod) When 
not in use, this ts-il is fastened against 
llie rear of the Issly and Is covered by 


eqnl|iped with 900-gallon tanks with the practical i 



of the dreams and Ideas of thousands of 
tourists. In Its design, the dominant 
Idea has here to wake It available to 
tlx average automobile tourist, to oilier 
words, to bring It down (o what the en- 
gineers call a quantity-output basis to 
Its manufacture. Beal Ingenuity has 
liere exercised to making tlxo equipment 
complete In Ita home appointments with- 
out being top heavy or cumbersome, 
Rpeed find flexibility of operation, more- 
over, are assured hy the fact that the 
touring borne Is mounted on an Inter- 
national speed chassis. 


Tlie bod In Hie rear Is complete!) cov- 
It Is ered and < urtnlned l>) ii double tent cor- 
pulent rled on the top o f the liody, which In Ha- 
nds of da> time mu) be used as a protection 

iilnant from the Bun when pusaengen wish to 

hie to eat outside Flexible windows are pro- 

other ' hied to I hose curtains. When It is 
he re- desired to eat outside, the cabinet doors 
sis to which form the table Inside con be re- 
s’ has moved fitted together, and mounted on 
pmret collajMlMe legs. 

with- There are Ixixes tor camping tools — 
■some, all The tools are provided— convenient 
more- racks for i lolhlng, a canvas water bottle 
it the which keeps the water cool by evapora 
Inter- lire, toilet facilities, electric lights In 
fact, everything one has In the home. 


cooked? How about the beds? What 
about rainy weather’ These are ques- 
tion* that trill at once occur to every 


) be properly Everything Is packed conveniently to 


practical-minded automobile tourist to the next i 


small apace, and everything 
desire Is in Its place In a ti 
one can make camp or be on 
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The Cathode-Ray Oscillograph 

Measuring Electric or Magnetic Forces by Their Effect Upon a Stream of Electrons 

By J. B Johnton 

Of Um Bell Sjr*tem Ko st arch Laboratories, IF eat era Electric Co. 


jlF TIIR stream of bullets from 
u machine sun pass through 
a stiff squall of wind, they 
will strike the target at one 
side of tlie bull's eye, and 
this deflection will be a 
measure of the force of the wind In 
■mult the same way the stream of tiny 
electrons shot from the hot filament of a 
vacuum tula> cnu be deflected by electric 
or mugnetli forces, and if a target is put 
at the end of the tube, the amount of the 
force cun be measured from the deflection 
It produces. 

Tills In brief Is the fundamental prin- 
ciple of the cuthode-ray oscillograph, In- 
vented about 21 years ago by Union, and known by his 
name In Hrnon's tube the electrons were started by 
a high voltage between the metal termlnuls which 
were sealed Into the ghiss tube, which was then ex- 
hausted of neurly all the air Home of the electrons 
went through the hole In the plate In a tiny stream, 
wliltli strmk tlie target Tills plate was coated with 
sutietances which ginned when struck by the electrons, 
so that u spot of light llldliiited the end of the streuiu 
If tin electric \ oblige was applied between the plate*, 
the stream would be deflected toward the 
post the plate, and the spot would move 
across the screen 

The Tiraun tube bad two limitations — 
the nlr left In It was gradually used up 
und had to be renewed, nnd the voltage 
required was from 10,000 to 00,000 volts 
direct current This whs nut only ex 
pensive and hard In bundle, but danger 
ons to the operator Hence the Hrnun 
tube never wnH used ns much as its other 



Mtao 


i of thest molecules, the fore* of 


colls, and the luminous stsit 
In the development of this device one difficulty was 
overcotiu? In a way wbkli gives on Interesting Illustra- 
tion of whut happens when electric lly flows through a 
non r- vacuum Tlie streum of electrons which shoots 

out front the tulie A Is not like n stream of machine gun 
bullets, each of which flics Independently of ull the 
others. It resemble* more a stream of water from a 
noxxle, the Individual droplets nt which tend to fly 
apart The repulsion between electrons makes the 


streum spread ont so tliut It will not give a sharp spot 
on Um target The remedy was developed by our en- 
gineers, who dnrtng their cxisrlmeat* made up a tube 
containing a small amount of gas. Now every gas Is 
made up of separate molecules, each of which has a 
oouqiurii lively large central nucleus, tnsltlvelj charged 
with elect rh Ity, and surrounded with a number of nega 
tlvely charged electrons held to It by electric attraction 
One plate of the pair Pi has Tlie free electrons shoot down the tube at a velocity 
of about 0000 miles per second, and when one of them 


With the dcvelopmint of the modern 
vacuum tuhe, however a way was opened 
to get the desired strenui of electrons 
more enslh since i lectrons are given 
off n heated filament at moderate voltages 
In the lira wing, F la the filament heated 
bv n six volt hattery Another huttcrv 
usually of small drv cells like the familiar 
radio “It" I lotteries, provides 100 volts 
between the filament nnd the other elec- 
trode t This voltage draws off nega 
tively-eharged electrons from the flloiucnt 
which puss through the little hole In the 
plate 8 The electrode A Is In the form of n little tube, 
down which tlie electron* pass From Its end tliey 
shoot off between the pair of plates Pi, and down the 
vn< until space until thev strike tlie target T (for 
simplicity only one of the two pairs of plutes shown 
In the photographs Is mentioned here Hie second pair 
Is at right angles to the first, nnd Is used to move the 
beam at right angles to the motion produced by the 
flr»t toilr of plutes ' 
a lead which comes through the 
nnd Hie other plate Is connected to the 
electrode A and so to a terminal outside 
the tills Thus a voltage con be |iut 
across tlie two plates Pi nnd tlie stream 
of negative electrons will be drawn toward 
whichever plate is positive The move- 
ment of tlie spot of tight which stiows the 
end of the stream on the target Is then 
a measure of tlie force exerted on the 
strenin ut tlie plates, und so of the voltage 
applied to them Since the strenin of 
electrons has practically no weight, a 
change in the applied voltage Is registered 
Instantly In a movement of the iqsit This 
Instantaneous feuture Is what makes the 
device so useful, because the spot will 
faithfully follow alternations of the volt- 
age np to a million cycles per second or 

When the thing to be measured Is a 
current rather than a voltage, two small 
colls of a few turns of wire are placed «« 
opposite sides of the tube. The magnetic 
effect of the current will deflect the stream 
In n direction parallel to the plane of the 




trues from the molecule. Formerly the 
positive charge of the nucleus was neutral- 
ised by Its ring of negative electrons, hot 
when some of the electron* are knocked 
off, the nucleus, now positive, begin* to 
attract the free negative electrons. Since 
these nuclei are heavy and sluggish a* 
compared to the flying electrons, they are 
■Imply buffeted around by the latter, and 
they stay for a time la the line of the 
electron stream where they were formed. 
Thus there le along the whole length of 
the stream a line of poaltlve nuclei which 
attract the free electrons and hold them 
In the straight path, In spite of the repulsion between 
electrons which tempt* them to spread ont Further, 
the dislodged elect r< sis shooting off In all directions 
soon till tlie spuce outside the stream with negative 
charges, which repel the Hying electrons and make them 
keep In their own puth. 

The usefulness of this tube oscillograph cornea from 
the fact that tlie si ream of electrons forms a nearly 
weightless pointer whose movement will accurately 
follow the changing conditions In the circuit to which 
It Is connected In order to be able to 
follow the magnitude of separate swings 
it is necessary to draw the beam back and 
forth across the target so that the path 
of the spot during consecutive swings will 
not overtoil. Up to a few hundred cycles 
jier second this can be done by waving 
n bar magnet back und forth near the 
tube Since the electron stream is really 
a current of electricity. It Is deflected by 
ii magnetic field Just like a Wire carrying 
u i urrent If It Is necessary to repeat tho 
pattern, the slde-to-slde motion can bo 
made uniform by rotating near the tube 
a coll carrying a constant current 
In moat cusea, however, what Is wanted 
Is the variation of a high-frequency cur- 
rent not with time, hut aa some other 
quantity la varied For Instance In radlo- 
trlephony It Is often desired to know the 
variation of the radio-frequency modulated 
current with the voice-frequency Input to 
tlie modulating tube. This relation la of 
utmost Importance as It Indicates whether 
the outgoing waves will set up an undle- 
torted copy of the original siieech when they reach the 
receiving stations. In tills caw the circuits are so con- 
nected to the two sets of deflector plates that while tho 
radio output move* tlie spot up and down, the audio 
Input moves It sideways. According to the theory of 
modulation, the u mount of radio current should vary 
uniformly from aero to a maximum as the voice current 
moves from one extreme of lta cycle to the other 
The chief value of this cathode-ray oscillograph is 
to get quick visible Indications of what Is going on In 
on electric circuit Thus It can be used 
rather to explore a situation and And ont 
roughly what le going on, as a first step 
to devising measurements which will be 
more accurate. For example, after the 
apparatus Is sat up, hysteresis loops can 
ha taken very rapidly on on* sample after 
another, aa against half a day each by Um 


happening w 
convincing, 

TIm Mo»t Fumo* Tut in tie 

' .rpAXICiAB 2962 0-T win oarer wear oat 
1 nor suffer a collision, for it has bare 
selected to represent the “taxi*" of tba 
Marne" and has been placed Ut n position 
of honor In the larelldas. The cetemoolaa 
of tasWHaOoa * 
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Recently Patented Inventions 

Brief Descriptions of Newly Invented Mechanical and Electrical Devices , Tools, Farm Implements , Etc. 
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Construction Day by Day 


So great and so content a 
growth of demand for telephone x 


of the country Neither could it be 
earned out efficiently or ec o nomically 
t that the Bell Syetem invert* by any one organization dirtanag 
throughout the country an average from one place the activities of aS. 
of three-quarter* of a million dollar* In the Bell System all the associated 
every workmg day for new telephone companies share common manufao- 
plant. turmg and purchaaing fadhtw* whxffi 

. , , , , , rave mil hoot of doll an annually. 

New acnallme* axe always under They dure xnentffic dneo ‘ ' 


way. are being dug and cable, laid, ^ benefit* which * 

larger building accommodation* are - - - - 

under way. more switchboard* are ^ 

■ P fo ^",°/ n “ t *J 1 * Uo °- tar'khfeWfr of *t£ 

and added facihbe* of every deacnp- - - 


rnillww. But the manage- 
meat of service In each given tem- 

e company 

and whim 

By thus com b maig the advantage* 
union and co-operation with the 
advantage* of local initiative and 
responsibility, the Bell System has 
large expenditure of funds, could not provided the nation with the only 


cate for die 1 
new subscriber* linked to the System 


be carried out efficiently 
nomically by unrelated. 


type of organ i sation which could 
spend with efficiency and economy. 


telephone organization! acting with- die mill loot of dollars beaig i n ven te d 
out co-operation m different sections 



•Bell System" 

American Telephone and Telegraph C< 
And associated Companies 
Dm Polls* One Syrian*. 1/a l wnW I tarsi** as 4 aril 


a few ir 


s away Cuune of 


bnks of La Cumbre Country C... 
distinction and superlative service 
Every outdoor sport nduding Poio. Golf, Surf Bathing. Yachtng, Fall- 
ing, hundreds or miles of horseback trails Great motor roads into the 


Electrical Notes 

Summaries and Excerpts from Current Periodicals 


North ea s te rs Bathrsy, is caOad tha “Blytog 
Seotamaa.” It* wiU baot a load W 460 too* 

to 

itrle Ka- 

„ w tank ‘ 

weU below and electrode 

above. Water is fed Into the bot wed and 
converted into steam in the upper 
by tbs pastas* at current thrcmgn ti 
Tb# purpose is to furnish steam I 

time* when for o 

regular ben tin* it not eeo- 


.. set*: 

nnmlral, such a 


Barn Aluminum Conductor*. — While 

aluminum has been employed for some tun* 
back in bish voltage transmission line work, 

ns a material for heavy current bus 

for other bare station conductors is 

■mu to be established Recent experience* 
In Knciand " 


copper with a consldersble savins. In addi- 
tion, the weight to be supported by the In- 
sulatora would be halved by such a substitu- 
tion, and other advantages are gained in the 
matter of more ready Installation and bettsr 

Right-Hour Recharging of Staraga 
Batter!** la tb* main feature of a motor- 
geqerator recharging unit recently placed on 
the market for the use of battery recharging 
stations. Tbs new unit charge* batteries 
a 1th current haring voltage that hormonf 
nith voltage of battery It handle* * 
battery as an individual unit and with 
damage a battery by excess flow of cum 
It recharge* a battery in one fourth 
time required by other methods It i 
not overcharge a battery, or c 

gassing There Is no waste 

this system of charging, for die battery take* 
It* full charge and then “floats" 1 1 


Power" — Not many years havs 22 5 
sine* the largest power {riant in this country 
the Interboro plant in New York retire 
tented the last word In power plant design, 
with it* eight enormous engtne-drtv en units 
of 7B00- kilowatt maximum capacity each. 
" ’ — *’y are designed for five or six 

opacity Their flrat coat, con- 

tinuet The Bltetrie Journal, ha* been re- 
I riuced Inherently from one-third to one-half , 
their efficiency ha* been improved aom* 
■Ml per cent A pound of eoal yields to the 
electrir light user over five times tha ill ’ 1 
nation that it did 20 years ago Turl 
like thoee tnetalled in the Hell Gate power 


If you like CALIFORNIA, you'll loot SANTA BARBARA 
and adore SAMARKAND (heart's desire) 

A wonderful hoed nestled in its thrty acres of lovely gardens on ts own 
hill overlooking mountains and sea A few minute* Tram the hean of 
colorful Santa Barbara three and a half hours from La A ngela 


SAMARKAND is in the Persun style of architecture, and ■ the real- 
ization of an artist's paradise Every room and note a masterpiece of 
the craftsman's sMl An hospitality redolent wtth the perfume of 


Cool in summer, warm in faH delightful n winter, glonoui n tpmg. 
Open the year round 

Pastel photo tint booklet and ^formation upon request Con si s te nt 
' CHARLES BBOai. H»VET, hopriew 


Nowaday* in San Dfc*x «'» THE MARYLAND 


jtovelop < 


a kUowett-bour i 


_ i a 800^00-kllowatt plant of 
something like 000,000 toes of coal a year. 

In MaUnc as Electric W*U in com- 
mercial cast Iron, says Tha Xapiaoer, the 
surface* which are to bs Joined 


which eonaiet of iron oontalning carbon 
both tbs fra* and lb* combined states, are! 
melted, aevsral things happen. First all the 
carbon goes into solution )n tb* mol ten 
metab Bcooud, soro* of tks carbon, siUoan, 
and manganaa* is burned ost by fib* beat 
while tb* sulfur gad pho sp horous 
tl rally unaf acted, The tsndsaey, 

is to produce a cast iron ta tb* 

will b* whit* when cold owing to its low 
content of riHooa and asrboo. Third, die 
surf see of tb* mol tea metal irirtton, making 
a slag, which partly pwriot* forth** crite- 
rion. Aa soon a* tb* welding hot is i* 
moved, tb* melted Iron hardens very qriekly, 
giWng op it* beat to A* neighboring eoM 


-ebb Aa ban — , _ 

that mu* of tb* carbon nmsin* la — 

If tb* cooling 1* *Bdl*n. Of comma, if An 


Phlt* metal in tb* 


qffig rijtba « Mod n 
may ho a 


A Now Ooetfte 

«on’ bod! 3 Sm of whleh «L.„ 

deposited kp a ahse ri a al proe- 

w. Tb* es jj o u am ploye d on stand dOuOOO 


doedve capacity of foor. Tb* dielec t ric 
losses at* ttry low, of tb* order of on* per 
oont at B0 cycles. Tb* loaam at Aa edge* 
are reduced a a very low vain* by aur- 
rounding A* armature edges by aa sx- 
tremaly thin. Ugh resistant, border of al- 
loy. In the c aa* of a battery for power- 
farter improvement. A* edge lease* art re- 
duced to 01 


rtoeed by metalUo cape, ao 0 
nuraocr of cylinders can be connected in 
eeriee by simply *np*riui posing Awn. Ap- 
plication# of tb* new condenser are consid- 
ered. The ctoim ia mad* Aat when It fat 


rciUU**apparatna to’ba obtained. It is also 
remarked Aat, owing to the perfect adher- 
ence of tho armature* to tb* dielectric, very 
silent working is obtained by tha use of this 
condenser in radiotalepbony. 

Matting Bras* by EUctrldty The 


An* minimising loss of metal 


t km* of metal by oxi 
A* quality of the g 


of crucible quality may be obtained without 
tb* use of crucibles. (S) Melting may take 
place In a tightly ciosad chamber, or at 
least in on* fra* from the constant passage 


Aug l osses of volatile mstala, such aa adne 
and lead, may be reduced. (loataminatioa 
by sulfur from fuel is avoidod. (4) In 
some type* of electric fnrnaoeg the tempera- 
ture may be more readily controlled than in 
fuel-flred furnaces. (B) In some type* of 
furnace* the molten metal la thoroughly 


or storage of fuel, such aa coke, eoal ol . 
and no ashea have to be removed mm a 
be accurately predicted c 


(8) Tb* above w. „ 

obtained in furnace* of larger capacity than 
can ba used satisfactorily in tb* fuel-fired 
crucible typo*, with resulting greater uni- 
formity of product, lower labor coat, and 


Ma gnetic Separates* to Bacwvar Un- 
bwrnt FmI from As h a. T ha German 
firm of Pried Krupp have devised a magnetic 
separator for the purpose of recovering coke 
and unburst eoal tram ashes, according to 
JhyfatMri*#. Practically all coal* contain 
* — to A* form of pyriM*, wh' ' ‘ 


harming 

* mm 


of A* 


of the iron pu m a away „ 

mota] arista than to a vary much mors con- 
centrated tom then to tb* origtoal co*L 
facto an taken advantage of to ritoot 
opanttoa. The mac' ‘ 
a m entia!!/ of a m 


!\ 22 rs! 


rotate* slowly al 

tost a* ’to A* case of 

£TriH^nMM* of Aa dram-Th* dags 
itatotog toon an baht maanattoaBr to m* 
■Seator a porttou o IfcVrte, and 
* drop rf totn small w gg noa or Mbar 
— 

wXSmr tom 


tie* of Aa dram 


SS? 

h MUStob 

Mini ooha 

hAr?\^ttokin& < toad MM rang.., .. 

susHlisi dmagg ewm 
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Tbo New Tuaka 
Popular No. 22S 
Regenerative Receiving 
Set, |7J without tubes, 
batteries, or loud speaker 
Licensed under Armstrong 
Patent No 1,113,149 
Special circular 20-A 
sent on request 


like a good old reliable friend 


Y OU turn to your Tuska radio set with 
perfect faith that it is always ready to 
be called upon. There is no fussing or coax- 
ing — no apologies for its shortcomings. 
Year after year you can count upon this 
reliability of performance. New models will 
come, as in pianos and fine motor cars. But 
few will discard the old and buy the new for 
the sake of minor refinements. The Tuska 
set represents the highest point in radio 
development to-day; you can buy it for the 
future with confidence. 

The Tuska is the ideal set for busy people 
who want the thrills of radio without the 
tinkering. It is simple to operate. You turn 
two dials, listen, and select the exact pro- 
gram you want from the dozens which fill 
die air. Nothing is forced upon you by the 


limitations of your set— every broadcasting 
station within hundreds of miles is within 
the call of your Tuska. A letter from Prince 
Albert, Saskatchewan, Canada, says, “We 
have tuned in clearly over 100 stations and 
most of them are more than 1000 miles 
away” 

Tuska sets are built under the personal 
direction of C. D. Tuska, a nationally known 
radio pioneer and builder of fine apparatus. 
For a dozen years Mr. Tuska has been keenly 
critical of all radio parts and sets bearing his 
name As a result, the Tuska seal is recog- 
nized as a guarantee of the most thorough 
New England craftsmanship — and there is 
no better. 

We will gladly send you the name of a 
near-by dealer who can show you the Tuska. 


THE C. D. TUSKA CO., Hartford, Conn. 


Pint to hoar acrots tht ma 

A Turin Receiving Sat wu thd first to re- 
ceive foreign amateur traakAtlantk cod* 
4rtg the in tern a t ional tun. 


TUSKA 



Ttuka distance record* 

During 12 yuan tbat Turin Radio Apparatus 
has ba«n In uae, w« have accumulated records 
oi long distance radio recaption that bars 


RADIO 
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Miscellaneous Notes 

Odd and Interesting Item from All Sorts of Soanes 
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The Earning Power of 
Better fighting 



The merchant knows it, the tenant knows it. They 
have seen the results in increased sales and increased 
efficiency. 

But many readers of Scientific American who erect 
and lease office buildings and stores may not have 
realized that better lighting results in more profitable 
use of floor space, better tenants, larger rentals and fewer 
vacancies. 

The Westinghouse Illuminating Engineering Bureau 
can give interesting evidence on this point. You can reach 
them promptly through any Westinghouse District Office. 

WESTINGHOUSE ELECTRIC & MANUFACTURING COMPANY 
OJic*. in aii Principal CUU» . fUpr^nmti^ E«ry«*cr« 
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Science Notes 


Its shoulders never tire 


A giant worker-excavating 
over three hundred thousand 
cubic feet a day! In three days, 
six hours and thirty-six min- 
utes, it could handle material 
equal in cubic contents to 
the Washington Monument 

Think for how many centu- 
ries the world wasted its most 
precious possession-human 
livea-in labor that electricity 
can do! 


A Digest of Everything of General Interest Appearing in 
Current literature 


GENERAL ELECTRIC 




For Rapid Action J 

This valve ia one of multiple advantages— opens ■■§ 
wide with a pull of the lever, stays open automati* 
cally, doees by a alight pull of the lever It ia fitted V 
with a Jenkins renewable disc; and another point of un- 
uaual merit ia the absence of water hammer on doting. 


Sni forth, tOatnhJWJ, , docritoig thk Wa 

JENKINS BROS. 

i Street Nrw York lXJ Ne Sevrath Street, PMhdatphU 

tk Avene* Uoetcro Mi WasClarlMl Btvi CMuec 


Alwqys marlsed widillw" Diamond’ fTfltn 

enkins Valves^ 


Savina Oar National Parks. — The 
American Association tot the Advancement 
of Science west on record at the recent meet- 
ins ae Drains the complete safeguarding in 
perpetuity of all national porks in the (.sited 
8 tales and Canada agatnet «*ery eoonoarie 
or commercial use of whatever kind. 

Interference with Paris Observatesy,— 
The famoue Otnervatory at Pari* may Sava 
to be moved outside the city Hmlta on ne 
count of the tremora due to the subway 
The Academy of Sdeneee are atteaptini to 
find a remedy and if they are una ace eee fu l 
the Obaervatnry will probably have to move. 

Cslersd Flowers Ta b e s e d ia Rems. 
Now artificially colored flowera must not he 
ank) in Rome and pain tins tha lily will prob- 
ably soon be s left art The pore food law 
waa applied to fiowere as well, and tellers 
who purvey “faked” fiowere win lose their 

Rattlesnakes to Be Gassed in U. 8. 
Army Experiments— Mustard gas, phos- 

aene and chlorine, deadly accompaniments 
of war, will be turn oil upon lanre deua of 
rattlesnakes In the vicinity of Ban Harms, 
Tex. The experiment ia to be made by 
a pedal order of the chief of medical war- 
fare, Washington, I) Q. 

The British Msaaam ie conducting ia- 
leetiaatlons as to the best methods of dean- , 
Ins and reatorins exhibits of vsrkms Usds 
and the reports covering the same are of 
treat interest dealing with prints and plo- 
tnrea, objeete of atone, earthenware, silver, 
iron, lead, rapper, bronse and wood. The 
problems atm awaiting eolation ere very 
uuraerous and varied. 


frequently ia blamed for poisoning sensed 
by other plants. The Department of Agrl 
culture baa a )Ut of more than 100 of snob 


Rich Sadism DepaaKs Found to Mada- 
gascar — Madagascar has hugs uraoif- 
eroua deposits which are capable of produc- 
ing in the near future 40 to 00 grains of 
radium bromide a year Tan tons of “beta- 
flte," the name given by Prof. Decrotx to 
deposits found in the Betafo district of 
Madagascar, furnish IB grains of radium 
bromide. He adds that the crystals from 
. which the radium bromide la obtained arc 
found conveniently in red earth, and may be 
extracted by washing, aa in the case of gold 
beering deposits. 

xSaMst.'W sars-ss 

nrds. Washington, finds that the written and 
printed matter of papers that have baas 
thoroughly charred, as, for example, by be- 
ing heated in an iron box or safe, stay ha 
. deciphered by placing the aharred sheet to 
contact with a fast or msdiom plate for s 
week or two to the dark and then develop- 
ing aa uaaaL Then appears to be aa 
emanation that afleeta tha plate except 
when the charred ink act* as s prote cti ve 
coating. It la carious that film* scad a much 
longer contact than plates, and that sops- 
timas tha rib at ia reversed nnleas the Aba 
is previondy washed and dytod. 

Sir Christ apher Wrsto— Tbs biosotoa* 
ary of tha dsatfcof Sir Christopher Wren 
wee celebrated to England os FeWary 90. 
Beveral thousand penfana attssdad tha w> 
mortal aarviee to fit Panl’a, London, tha 
andienca tododtog many pr s wila rat British, 
French and Americas arckltsetm. The toe- 
morial address was deflversd by Pass lags 
of It. Paul's, whs landed Wre*. aa* only 
foe Us pnmtoww to aroWteetsre, hot for. 


JserssSftSStnr SS 

ion and Toss from a stogie bash was mads hr 


dhrmtiM, at least, for about five sUsa tbs 
total wheat area aftkrted on 18 dfihraat 
farms waa 008 terra. The avsrage yield for 
that yenr was only 8T per oeut of What it 
would have been without tbs black stem 
root, or a total lose ia yield of 1££80 bnshefe 
At a dollar a boahei the combined money lom 
from this tingle both to this one direction 
was flXfiOO, or as average loss to osoh 
farmer of fdP6 worth of wheat. A barberry 
hush with a 110,000 potential damage poo- 
aibility ean be destroyed with ton pounds of 
salt or an hour's work with a grub boa. 


He was bom to 1748. Charles began Ufa 
as n dark to the Ministry of Usance. Ho 
devoted his leisure to eeientifia pursuits and 
he became known aa a tootovar and export 
men ter In 1788, a few men tha after the 
brothers Montgolfier bad made their first 
experiment! with the hot air balloon, Charles 
conceived the idea of filliag a baOoou with 
hydrogen. Hla first Important demo nstr ation 
wee made on December L 1788. when 
Charles end hla com pea km, Francis Robert, 
rose from the gardens of the Tuileriea to a 
height of 0000 foot. Charles nude Us hy- 
drogen by the action of njfnrie arid on Iron. 
To him ie dne tha invention of tha valve, 
the car, the nee of baOaot and tha am ploy- 
merit of rubber for rendering lbs silken en- 
velope gas tight He wss also the first to 
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ogy Having masters 
Ifigs said “that rero 




Museum of Natural History has recently 
placed on exhibition to the foyer hall the 
skull of tha famed dinosaur. BalmMtberium, 
a hags extinct Alnoeeroue-Uke animal found 
to Mongolia by the Third Asiatic Kxpedi 
tioa. This alndl waa foand to the Tsegan- 
Nor cUstrict on the flanks of tbs Altai 
Moon tains, and was transported on eemel 
beck over a thousand miles acroea the desert 
of OoH to Kalgan, the nearest railhead, 
thenee by rail and steamer to New York. 
It arrived at the Museum still partly buried 
in eoarea sandstone The rock was chipped 
and acraped away, the broken parts of the 
bone mended, weak or shattered parte 
strengthened, and the missing parte restored 
to plaster which is colored and finished dif- 
ferently from the bone or teeth so that ll 
ean easily be dtotingolabed. One aids of toe 
atoril la mostly restored, nstog the other aide 
which to nearly complete, ae a model. Of 


rial exhibit of abnormal g rowths taken from 
trunks, branches, and roots of trass and 
shrubs has bean arranged to Museum IV at 
Raw Gardena, England. The aperiman* to- 
clods burrs, witches’ brooms, de formed 
leaves, comforted Sterne, fasetotod shoots, do 
formed roots, and other Mama. In soma in- 
stances toe deformity Is due to injury at aa 
early period of the plant ’a Ufa. to others (as 
to fascUtioo) it may be caused by toeriooa 
growth, wkdto def or med Mare s may eoma 
tones 1 m k rsromton a termer type 


an very eomtnoa on Urto, tort sum on 
many Unde of trots. Barts aa tranks me y 
follow a blew cat tha both oe ton pua starts 
of I ns ists . Burn ers often very ton, and 

axt'uggtt&sta 



__ _ only remit! which 

•Mm tmmlble to the man In the street. That 
balm the earn, the Wallace Clement Sabine 
Laboratory baa ranch to ehow for lta Are 
yean of boay existence. Colonel Fabyan haa 
had prepared two teat roome for a comine- 
In* demonatration of a apodal wall flnlahlny 
material developed by the laboratory staff 
The rootna an Identical In stae and they are 
virtually empty, ao that oomlltlona are prae- 
ti cully the aame In both ITonrever one 
room Is flniahed In the reyulatlon manner 
with plain, smooth white idaater. while the 
other la flniahed with a rough, porona look 
Ing materiel developed by the laboratory 
ate*. With the windows dosed, we And 
that apaech la aomewhat diAlcnlt In the A rot 
room. Oarpato and dnperlea would obri 
nualy aid the situation i bat In nil lta naked 
neas the room haa very little absorption for 
sound. The shrill note of a whittle pentata 
for aeveral seconds, lndicotln* the marked 
rafleetton properties of toe amooth walla. 
Then we pans on to the second room. Im- 
mediately we note bow readily conversation 
can now he carried on, oven though the room 
la virtually bare, Tba tertll whistle persists 
far an Inc o ne l decs hie fraction of a second. 
Bvsn a typewriter, which aonnded like the 
hart at a machine pin In toe A rat room, can 
be operated with a minimum of distraction 
in toe eeoond room. 

111000 room form a permanent exhibit 
of toe new wall Anlsh developed by Colonel 
Fa byes's laboratory workers. Kany an 
arCMtoet haa been convinced of the desir- 
ability of using this new finish by a few 
memento' experiimee In these rooms. The 
roach Unite, we an told, haa the necessary 
properties for breaking op the sound waves 
add absorbing team so as to redone reflection 
to S minimum. The new finish la quits 
phaeton although up till recently it haa been 
naadto (to plain, gray state. Now the labor- 
atory hoc wetted out a paint which appar- 
ently doaa not dog np tbs day Interstices 
b e t ween the roogh Uto of the material and 
lends a ttractive coloring to toe wall without 
robbing It of its aeocstteal effldeucy 

Hound what a subject 1 There to almost 
no end to toe Study of this branch of physics. 
Wafers o* stored by another macaber of toe 
sad cauducte d to a little room, heavily 
padded With Mt so aa to reduce sound reflec- 
tion to toe irreducible minimum Surrounded 
by atr ferny of rndto vacuum tubas, smpUty- 


we are told that our bearing aMHty to to 
ha tested. It to learned that toe Ubcretory 
to tMktot as sMbwsto survey of human 
htouteto and tost the mad sere that ean be 


9C|Efegji 
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rchltecturnl aoou 

deed, gneaawork and hit 
are rapidly being displaced by posit! 
oratory methods of Insuring the desired 
■nits In advance. 

Tuning forks, oscilloscopes, 
sound analysing machines, and ntor 
moots complete the laboratory equipment .... 
the stndy of sound Perhaps the moot elab- 
orate piece of equipment Is the sound 
analyser for the stndy of complex sounds. 
This machine, consisting of namerona deli- 
cately balanced levers sa well as glass balls 
for driving little wheels and graduated 
scales, was mads fh Zorich. It serves the 
purpose of graphically resolving into lta com- 
ponents the resultant curve produced by any 
given sound, as, far instance, the sonnil of 
the letter 0 

Then there to the human aide of sound, 
already referred to. Colonel Fnhynn nnd his 
workers arc quite rightfully of tha opinion 
that any study of sound la by no means com 
plete if we ilo not possess a thorough ground- 
ing la the action of sound on the hitman 
system. So a part of toe laboratory la de- 
voted to anatomical work, wherein hnman 
ears are disserted and carefully mounted, 
with the various part* carefully tinted ao aa 
to bring ont too different function*. Man 
made ears of brass and wood and paint have 
been eonatrneted to Indicate the mechanics 
of the hnman ear Nerves, especially those 
in the spinal column, have been studied and 
sperimens have been obtained and mounted 
for study and exhibition. There to a room 
at IUrctoank which contains skeletons of 
variona animals os well aa hnmana There 
to a skull which has been prepared by the 
anatomical staff for demonstration purposes. 
In which the various parts sre hinged In an 
ingenious manner so that they can he opened 
np one after the other to show the different 
shall cavities and tha formation of the bone 
parts. 

The upper floor of the Wallace Clement 
Sabine Laboratory to devoted to a spacious 
and well appointed auditorium, where tha 
laboratory ataff meet and diaousa variona 
problems. When we vtoitod the auditorium 
there were atitl signs on the blackboard of 
a lecture on tbe human aar, which, we were 
told, had been given by an aar specialist. 
Truly. It appears tost Rlverbank to already 
a Mecca for toe scientific minds of the ebon 
try to gather and impart information on tha 
on* hand and obtain information on tha 
other 

In one corner of the auditorium we dto- 
cover some kind of in osteal Instrument, 
white appears to be a eresa betwe en to* 
piano and toe resident organ. There are 
several banks of keye. W# ait down gad 
play a few chords, and leant that toe taeM- 
ment to a piano. But then on laboratory 
eta* friend manipulate* a control and Im- 
mediately the staccato of the piano string 


Saving 60% in box weight 
without sacrificing strength 


The H. Mueller Manufacturing Company for years uaod 
excellent wooden boxes, strong, well-made, steel bonded — 
but expensive and heavy 

After General Box Engineers had analyzed their shipping 
requirements the Pioneer Wirebound Box, weighing but 
40% as much aa the old box, was recommended, tested 
out and adopted. 

The carrying strength of the Pioneer and the old box 
were equal — and both were protected against theft. The 
actual savings were 

(1) Lower cost per box; (2) Lower transportation 
charges; (3) Lower assembling coat, (4) Lower pack- 
ing and closing costs. 

In addition, the H Mueller Manufacturing Company pro- 
vided their customers with a container that could be 
opened in a few seconds without damaging the box and 
could be unpacked quickly and re-used 

In this instance the total savings made possible by this ■ 
new container were very much worthwhile It is a fair 
example of what might be done for you 

Our box engineers will be glad to study your require- 
ments and offer suggestions. If you cannot use Pioneer 
Boxes or Crates they may be able to help you with other 
ideas. We make all kinds of wooden shipping containers. 

Through our sixteen factories we can give you close at 
hand service A bulletin on boxing and crating -“General 
Box Service”— will be sent free upon your request 


GENERAL BOX COMPANY 

40 West IHinoi* Street - - Chicago, Illinois 
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“A SaaB Private Laboratory” 

(t'onMnood from pays 101 ) 
it thia iaatruroent if not an orgsn In tbo 
dlnary mum. It if aa etoetro-magiMtie de- 
vice In which the hammer blowa are delivered 
by electro -nuvnetioallr- operated hammers, 
while the anatainad notes are caused by the 
free vibration of the tame string* actuated 
by electro- mafneta through which flow alter- 


1/ENUS 

I V PENCILS 

Y OU cannot possibly realise 
how rapid and fncUonleaa a 
pencil can slide over paper until 
you nee a VENUS. 

For drafting, sketching and writing, 
they are the World's accepted stand- 
ard of quality 

17 Degrees a € Black-3 Copying 


required. Rheostat* enable the player to 
the fin cat kind of control of the vol- 
In truth, here la an instrument which 
permits of beautiful blending of notes not 
only because of the purity and the “ ' 
handling, but also because of the 
control feature which permits of placing 
strings, chimes and other aound-produc 
members in various parts of the building 
Above the auditorium wing there li i mo 
which are placed the strings 

_j moalc coming down to the 

auditorium with the added charm of dis- 
tance A glance in the tower dladoees bat 
battery of strings, chimes, and so 
. >w upon row of electro-magnets 

| which snap awny like ao many small fl re- 
nt the keys and stops 


VENUS. 

THIN LEADS 



Starting a Company? 
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r way aside free 
with the vast subject of sou 

- - ire receiving attention, 

of which have already produced promising 
Col Knbyan, In his mndeit sort of 
la ua that his Investigators have 
ot certain facta which even the 
larger colleges and universities, with all 
" ‘ ' ient have failed to find. He 

Instance of a young Indy who 
■slderable r e searc h work In his 
laboratories, the results being published by 
is of our leading universities. 

During the war, Hiverbank was a veritable 
beelilto of activity — it is that now, so let ua 
say It was a super-beehive. Experiments 
wore conducted aloug many different lit 
Special buildings were erected for (nets ... 
[high explosives nnd other military problems, 
the structures being today In practically the 
same slinpe aa they were left when onr na 
tional thoughts switched from scientific kill 
ing to better Hring 

Then there are animals of all kinds. There 
are bears In a sturdy cage, monkeys In an- 
other There are animals snd still more 
because many of the medical ex 
" for testa with animals In the 
ion subjects, and even aide by 
aide with human subjects in others. 

Hiverbank Laboratories — a vast and re- 
markable Institution | The mo 

ita extant and activities, the 

puxaled aa to lta exact meaning. After 
spending the better part of the day going 
"irough one building after another . wltniws- 
■g various teats anil glancing through raan 
fter ream of reports on previous activities 
_ )lng through the Colonel’s private museum, 
which contains showcase after abowcato with 
everything from a Japanese suit of armor 
to a ferocious swordfish, passing hy the 
gymnasium where the human machinery of 
the laboratory la occasionally tnned op , 
visiting the “Parlor da Junk” where various 
piece* of fnrnltnre and scientific equipment, 
which have acrvwl their purpose and are no 
longer required, are rebuilt and reftnlahed 
by skilled workmen, and then Mhl to the 
' " ?, generally the farmers about Rlver- 
tha funds going toward the malnte- 
i of the institution , visiting the pictnr- 

windmill in which the various cereals 

of the colony are ground between huge 


had become quite familiar 

with the Rlverhonk Laboratories. We ex- 
on to the Colonel, which 


that it 

would require at least a week to dig down 
Into every llttlo oorner of Hiverbank and 
obtain a real general impression of 
of thia Institution. 

And to make good hie statement the 
Colonel, after supper in his beautiful home 
screes tho way from a group^ laboratory 

con roe of onr travels 


Hiverbank. There was much myrtsry con- 
nected with this laboratory The staff in 


arfaita o 
To deep* 


|« small booth with dnH Mack c 



“Not yet at 

destination” 

S UPPOSE your shipment is damaged enroute ? 

Your customer is dissatisfied. Your goods 
are partially ruined or destroyed. Time is lost. 
Money is lost 

A Transportation Policy with the Insurance Com- 
pany of North America will insure your goods 
against the risks and penis of transportation from 
warehouse to warehouse. It will insure your ship- 
ments continuously, not only on railroads but on 
trucks, freight platforms and femes, to the moment 
of actual delivery. 

American industry and commerce have been pro- 
tected by Insurance Company of North Ainenca 
policies for 181 years. Over a century-and-a- 
quarter record of paid obligations is behind every 
North America transportation policy. 

A+ • fM> Amt ri ct grant #v MS* to D tpor tmml 15 

Insurance Company of 
North America 

Third and Walnut Streets 
Philadelphia 

n Thc Oldest American Fir* and Marina Insurance Company” 
Foand sd 1793 
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“JUST A THOUGHT”- NOT A PATENT 

You are interested in other people’s ideal — tint 
a why you read this magazine 
One of America's great Industries is i n tere s ted to 
YOUR ideas— that is why we buy this space. 

You have heard of "Pressed Metal". It refers 
to any useful article that can be made by stamping 
from sheets of steel, brass, aluminum, copper or arty 
practical metal, instead of by castings or other 
methods. 

Pressed Metal a one of the greatest blessings 
that American mechanical genius has given toe 
world. Its range of USEFULNESS, ECONOMY 
and CONVENIENCE to everybody is so great that, 
with a pres e nt volume of about $20,000,000.00 a 
year, it has barely begun to meet its possibilities. 

The Pressed Metal industry includes many of the 
largest high-class manufacturing concerns in the 
United States, and through the Pressed Metal T E.C., 
welcomes the co-operation of every bright mechan- 
ical mind in the country, on a cash basis. 

SELL US A PRACTICAL IDEA 

of tome new and useful WA Y to utilize Pressed Metal 
tn place of other materials. The undersigned will 
promptly pay cash for every acceptable suggestion 
approved by our Engineering Advisory Board. Free 
book gives you the fads. 

DO NOT SEND US PATENTS OR MODELS. JUST 
Write for the From Pressed Metal Booklet 

thought* by others. WRITE TODAY (A post card win doTbnt pi mm 
make it anally lagibla so h can b» propar l y Clad and acknowicdgad.) Addnaa 

PRESSED METAL LAA&5 COUNCIL 

27 Quincy Street, Suite 1704, Chicago 


1 Sprayed R*U»r 

(Paw Uni ted from papa Ml) 
revolutions par mfaut*. It occupies a peti- 
tion slightly Mow tka oefllag o £ the tower 
chamber Han U tha speetaenlar part at 
tha prawn. 

Reaching tha can tar of tha wUateg dtak 
tha robber milk i* instantly taken op gal 
whiriad from it in a ayetooe at mlaotaiy . 
atomised drops. SIMM tbay tell ooa&rooaaiy 
they fora an oabralteabapad dame, a 
maelstrom of apray cha aging quickly to rah* 
bar in tha intanaa haat of a draft of air 
baa ted to BOO dagraaa Fnbraahdt hi a brick 
furnace aitnated on tha upper floor. TUI* 
air it conducted down into the drying dum- 
ber by means of four largo furoaoe pip**. 
Tha bliaaard of apray rapidly drying into 
Bake* of port rubber may be obaarvad in 
comfort through a tiny glaaa window let into 
tha wall of tha atraeture opposite the ay* a 
aa on a stand* on tha narrow platform that 
run* around tha tower 

Tha great haat dries the adnata drop* of 
lmtax spray so quickly that no injury can 
come to the robber from prolonged beating. 
Not only la the water of tha natural latex 
driven off but tha liquid a m monia, which Wan 
added in Sumatra, float* in gaaeoua form 
through a special port In the walla. Its 
odor is readily detected around tha salt 
Before the drying latex has reached the floor 
of tbe chamber It la rubber 

The latex could be caught on tbe floor 
itself, but that would nacaaatUta stopping 
tha process from time to time to permit its 


30 fret long by about 2 feet wide. Bach 
platform la mounted on casters. As a filled 
platform is withdrawn from one side of the 
chamber an empty one la pushed into tha 
other The removal is affected by s Una 
from a email winch hooked to the respective 
ends of tbe platform and polled, beginning 
with one end so that the superincumbent 
robber is parted along the division between 
two platforms. Aa tha coatUg of robber la 
continuous one would naturally aa tint pate 
great trouble In doing this, but while still 
warm it comes epart as easily is a couple 
of baking powder biscuits— and resemble* 

Tim platform comes out Into the shed 
colored with a blanket of dean robber about 
Hie inchea thick In the center where moat 
of the flake* fall and tapering off to an Inch 
at the ends. It smells like newly baked 
bread It feele like spongecake and if 
squeeaed In tha Angara it falls to return to 
Its original form. Between tha little flakes 
nir is Imprisoned, giving tha men a whitish 

or light eream color While ‘‘ * 1 

to break off a chunk of tin 
allowed to i 


Tbe tewdfewoe Octet ler thaw 
weak, Mm Meant* sM gpaeW 

a awke sendee. 

M»a»kn.m. WeMhMr 

M fee. Mil Ml wttrbaas 
raftjM. UaatfeH 
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Radlotrons 

To Get Distance — * and 
Get it Clearly 

For quality of reception and length of serv- 
ice, every man wants a RADIOTRON. 
Experienced amateurs and broadcast lis- 
teners know the sensitivity and dependable 
performance of these tubes. UV-199 for 
portable sets because it operates on flash- 
light batteries — WD-11 and WD-12, the dry 
cell tubes, for use everywhere— especially 
on farms and at the summer bungalow— 

UV-200 and UV-201-A for use with a stor- 
age battery. There is a Radiotron for every 
need. 

Look for the RCA trade mark, and the 
name RADIOTRON. Each is a guarantee 
of satisfaction. 

m< 7hat’s a Rodiola Jdr every purse" 


at tke moral radio or ttoetrieai dealer 


Radio Corporation of America 


Radlotrons 
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Copyrights 

Designs 

ft IWi’ Practice Before 
the Patent Office 
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200 Experienced 
Young Men Wanted] 

* rfhij 


30 lo M yarn at art*. Col lags 

oqoMdML Marti*** bam is bosiasa far 

rn.r*-?' 0 ' 

«yfas*s fa* »,***<* *>» 

r. O. Bss 41* 


Jfonrtetn Cast 
ftxtfety street 

rtin Emit** RakUnthl Hotel 
Aju+tg the end El* 

term of e Ptkate Reetdence. 

C^Maffrt the Metrepehtee Chi 



Panar obj* . 

jm Mr*. Lee asked her, with * 

of bnpedancs, bow *be could tell win 
■he wasted It before she knew what h 
1’anay replied promptly anil in nnoeoally 
good rolee that ah* knew quit* wen what it 
, that It waa "The Tale of tho R oar," 
■he didn't want it and wouldn't have It . 
raa laid adds for identification, when the 
t ahoohl be restored, being placed up- 
_ t in Mr*. Lee* chair, behind th* lady's 
bark. Presently, forgetting that It waa 
■' • ah* leaned back and cracked it At 

end of th* seance, this broken record 
found to be the one thet Pansy had 
<il If we admit tho *ood faith of Mrs. 
Leo and the impossibility of Min D'a know 
inf by memory what this record wna, ere 
ba\# here somethin* that comes perilously 
"nee to paaaln* the bounds of telepathy and 
Jlln* in the field of pure divination 
From time to time tariona of the aittera 
monneod curesaaa or other touches , thorn 
1st can* to me were jnat about like tho 
one* I bad felt In previous seance*, and call 
tor nothin* beyond the mere chronicling 
That two voice* never appeared at one* 
I am quite certain , also that no two objects 
wen moved about the tnbls at the samel 
time. It is my impreaslnn that eeveral times 
we had lights and voices alninltnneonaly, but 
at this I cannot ba absolutely cortnlu. 

Several of tho sitters at one time *r an 


nance room. Once Sir Arthur 
and I got a powerful blast of tl ' 
could be no mistaking its objective 
or the fact that It came from the 
of Mlaa B. 

Tnwnrd the end we ha 

ample of table tilting _ 

nonneed it in advance, and called for all the 
Uanila to be placed in light contact, at the 
i of the table. My left was an 
, It remained well out on the table, 
with the medium'* right beneath It Know- 
ing what waa coming, I purposely bore down 
aa gently as possible and twin, tor my 
I had my haul pressed more firmly 
her*, by what I took to be her left 
Aside from this, her left waa un 


a everybody'* very positive 


eight motion. Presently it settled back to 


the clearing tor action, and 1 Judge 
fifty pounds at least I am perhaps 
strong a* the medium, being built slnn* ms 
general architectural lines of a drink of 
water, but I could not come within forty 
milea of Juggling th* table aa It 


around to free the rug — and 
believe that Dr Pyle has a 
conjurer a table in hil (lining room. 

The grand dlmax of the Beainnet eeaneee, 
spirltlatlcally speaking, la the materialised 


of her materialisations turned out to be Mias 
B herself, out of her sent and lying over on 
the table. Had Mr Black known a little more 
■bout the subject, he might hare pointed the 
same finger of aeoeu, but from a different 
direction It la admitted by the medium and 


it of her O 


leal torm7**The claim l 

power la good ah* give* off anfletent • 


complete figure ; but that whan th* power 
' Isas, ah* ean only produce enough of this 
bstauo* to be need a* a mask or veil, over 
foundation supplied by her own face. 
Her face 1* then thought of aa having bate 
— • - » - reaambUne* 


Now of « 


* thla m 


that, if he has retained fate balane*. Maybe 

ft fa fodierot*. But it wffl never he demon- 

strated to he ludicrous by Mmpty canine it 
so, a mm for Its abeurdity root ha pro- 

doeed. Vntn thia U dona, Mbs B't good 

oannot ha attacked by the mere fang- 

uttoh that earn* of her materiaHaatfah* 
or aould ha. bar own faea In dfaffuba. 

«a I ibaX net bother to dtoenm fhfa pmf 



What Is It Worth 
To You 

TO KNOW?. 

Many time* a day you face situ- 
ations that compel you to draw 
upon your reserve of knowledge 
It may be m the office or among 
business associates, it may be at 
the club or in a social gathering. 

It may be in any of the activities 
that make up every-day life 
What is it worth to you in influ- 
ence and leadership, in dollars 
and cents, to meet these demands 
without hesitation? What is it 
worth to you to be the man who 
knows and win the admiration 
of your friends, the respect and 
confidence of your associates? 
Your success and satisfaction in 
life real so largely upon your reserve of 
knowledge that you muat, in your own 
interests, have readily available auch an 
infallible source of knowledge aa THE 

NEW INTERNATIONAL 
ENCYCLOPAEDIA 

The powers summoned by Aladdin’s lamp were 
puny compared with the power of knowledge 
available here The magic carpet could not 
carry you to so many wonderful lands. The 
wisdom of Solomon encompassed but an insig- 
nificant part of the knowledge stored up here. 
For in the twenty-four volumes of this work, 
five hundrrd brilliant scholars have recorded 
all that the world has ever thought or done — 
all the knowledge gained since the beginning 
of trnie 

America's Great Question-Answerer 

This is pre-eminently America's reference work, edited by Americans for 
Americans , accepted as the standard authority in over trn thousand Amer- 
ican schools and libraries, in daily use in government departments and 
courts of law Surely a work from which yog can draw the mental power 
that wins success. 

Free To You 

An 80 -Page, Illustrated 
Book of Real Value 

The coupon will bring to you — without coat or 
obligation — an interesting 80-page book which 
tells the story of THF. NEW INTERNA- 
TIONAL ENCYCLOPAEDIA, and how it enables you to draw instantly 
upon the world’s great wealth of knowledge We will tend you also full 
information on the easy method by which you may poasew this great work. 
Send the coupon today for your copy of the free book 

DODD, MEAD & COMPANY, PubHehm, NEW YORK 






IBaatrmtad hook describing THK HEW 
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tarilittla * miifona depth u shallow aa la 


The brills* plaee of 
a substantial (tame h 


need for the evaporation of the sap. A, 
smaller rOocn Is for the concentration of the 
sjmp Into tho form of so car, and the third 
contains the storass tanka, which of lata 
Tears are of heavy tin, tboofh formerly wood 
was the material swlnalveir need in their 
construction. The evaporator, of which there 
are man y styles, cooalata essentially of a 
battary of shallow pans set upon a east Iron 
arch. In which a bi sains lira is constantly 
maintained. Several of the pans have 
ru gated bottoms, thns expnalns n greater 

face to the action of tho hoot, and they are 
so arranged that the asp flows in a contlnn 
it count from one into auotbi 


la appreximately at 2 
It ia than drawn o 


g point 


it investigations, however, 

malic add, a substance ceiling around <10 
pound, may be extracted at n very nominal 
coat, and the stuff promises to hate consul 
arable commercial value iu the near future. 

But the Altered syrup is placed In a deeper 
pan, returned to the fire, and further cun 
centrsted to the desired density If designed 
for maple syrup, It Is standardised at n tem- 
perature of 210 degrees, making an allow 
ones of one degree for every BOO feet of mrl 
at ion of altitude It Is then removed from 
the Are, again Altered, and pound Into the 
container*, which are then hrrmi tlenlly 
dosed At tl 


to a temperature of between 220 and 234 
degrees, os desired, the former representing 
an 80 and the latter nn 8B per cent sugar 
reapeedvely And a temperature of 242 de- 
grees indicates s 00 per cent product. This 
Is as far as It is practicable to concentrate | 
the syrup in the thin bottomed sheet iron 
pans in universal use In tho United States, 
bat the Canadian maker, using think, cast- 
iron kettles, la able to concentrate tho prod 

net to n water content of only 6 per cent 

The cost of an equipment for operating a 
maple sagnr-maklng plant ia about one dol 
lur per tree, exclusive of the boiling house, 
which may be aa elaborate and expensive as 
one may please. The labor coot of collecting 

and oonorntraring the up varies greatly, but 

It Is generally assumed that one man and 
team can gather and attend to the boiling of 

the yield of BOO trees. Under tho most favor- 

able conditions ha may he able to do much 
more, and under unfavorable conditions ho 
may not be able to do nearly as much Dur- 
ing the post few yean many maple sugar 
makers have Installed systems of spouts 
which take the sap either directly from the 
tree hr from convenient stations and convey 
It by gravity to the storage tanks, thus 
largely reducing the labor cost The only 
other coat ia that of fuel This, of course, 
varies according to local conditions, but it is 
caleolatad that one cord of good wood, rightly 
handled, la enfletent to concentrate a euffi- 

cient quantity of aap to make 1000 pounds 

of sugar 

On account of the coat of production and 
the comparatively limited quantity which it 
' e, maple engor can never 
__ m beet sugar for general 
is an auxiliary to auppty the 
it delicious syrup, and also 
m aa a confection, it ia playing Ita part 
a limit la conserving other forma of 


(OenManed from yaga 182) 

:n 



ever, mokes the air a conductor of electricity 
for a considerable distance around It 

It ia very likely that wo shall one day 

a much cheaper means than this for render- 


flelds of atmospheric electricity 


of developing the sun's __ 

* " a writer has been t _ 

heat direct Into electrical t 

of the thermal couple When 


slating of _ __ . _ 

erics so that by burning a candle 
match ho was able to develop a 
■ent of nbont a volt 

. ...nos, Tliera Is nothing 

against applying the same principle to tlis 
generation of tho sun's heat except the large 
Initial coat of plant Involved It la not 
unlikely that thla difficulty will nnme tints 
bo obviated. 

We need never fear exhaustion of fuel, for 
It will never come. We will slowly cense 
using it and begin using other sources of 
power as economic considerations dictate 
Bnt it trill be a development »o gradual that 
we will not be conaoions of it It la bo 
ginning < 

The Inventor and the Gay Gambler 

lOonUnuod from page 1S1) 

‘TMa machine can be played with 

‘ It ia absolutely notaries*, no 

,_rts and nothing to get not of 

It la the only machine on whleh 
■e no strings or rubber bands. ' 
its machine to operate with rirliot 
straight leg movement. 




The central mechanical contrivance of nil 
these affairs Is a flne folding 
device of some kind, varying i. 

Ing to tho make of tho hnldont Some of 
standing devices are like the folding 
xy tongs used on telephones at office 
Others work on thi pneumatic prin 
riplo, the arm bring extended down by a 
pressure of air What hasn't boon devised 
today will bo in tho market tomorrow Tho 
nrlety never Is exhausted Tho inventor 

We come now to that other crirb 
.nstrmnont of gaming, the rouletto v 
mode famous by Monte Carlo. It has 

boon said that this is one of tho f 

a for the amateur, and this may he 
enongh If the wheel be operated as at 
the famous Monaco resort. There tho rou 
wheel contains the usual thirty six 
hers and a single “green" nr xcro A 

r bet on any number pays thirty Ave for 

. the bettor receiving his dollar back, of J 
course. So, if you bet on u number the 
has thirty Ave other numbers nnd the 

against yon The perrentuge of the 

bank la thus one out of thirty six. When 
roulette wus adopted for American use. how 
r, another “green," the double aero was 
ed, "for the police payoff," as a famous 

ibler once told me Since tho rate of 

payment ou our wheels Is tho same aa 
nbroud, 88 for 1, thla change has simply 
meant on additional chance against the 
player In Europe he Is payed 8B to 1 for 
playing 1 tn 3d. Here ho gets the same 
pay for playing 1 to 87 The gambler’s per- 
centage la thereby doubled Instead of be- 
..... _ littla more than Urn* 
becomes about six and one-half 
la a ruinous handicap for tha player, but 
nothing of that kind satiafies the go 
know him today W 1th 
__ . tha fraternity, the only al 

lutsly "itrolght" wheel now operating to my 

knowledge is at Mnnta Carlo I do not 
know ^personally abont Cuba, but ' 

The roulette 

about thirty Ave year* ago. 

utors have constantly .... 

tods used for lta corruption One early 
obvious contrivance was a little median 
whleh applied a brake, first to the rim 
later to the axle of the wheel T-- 

>1 waa allowed to ran until It had ahm 

loot Its momentum. Then the croupier 



a brake just after the heavily p 

d the ball. The r_.... 
d the ball natnrally fell 




Next came the knockoff or male's ear, 
■mall sliver, neatly rat out of the track I 
which tha ball revolves about the t 
! Wheel, which : 


Wheels that 
Save Time 

Time it the mott essen- 
tial factor in transportation 
Unnecessary delay is in- 
compatible with modern 
demands. 

Truck manufacturers are 
constantly seeking improve- 
ments in truck equipment 
that will still further com- 
bat unnecessary delays 
Dayton Steel Wheels 
save time Any part of the 
wheel can be reached with 
the hands. AH rim clamps 
and tire valves can be easily 
removed Tires can be 
changed or inflated quickly; 
grease cupa filled , chains put 
on , all without loss of time 
Cast in one- piece of elec- 
tric furnace steel, they com- 
bine greatest strength with 
least weight, are not dis- 
torted by tun or rain, are 
light and graceful in ap- 


r.r.l.i Si..l WkuU Y— 
mint Mass ty iHctJytmy Hum. 


ayfoh 

steel thick Wheels 


Cues to Up-Curves in Production 

If machines had the power of self-improvement, they 
wouldn't need counters. But improvement must come 
from someone watching the production-rate; from 
inventor or operator who follows up each clue to 
better results. Gains are recorded and sound devel- 
opments indicated, mi the dial of your 




Ths Urn SM-Bm* Km- 
dmtio* Caanur si ritU 
Is Uu Ita* X srtssl 
Hu Tk, MM II Kntdm- 




The Set-Back Revohmon Counter above re- 
cords the output of ibo larger auchascs where Am levels 
Poos of s abaft record operatwas. or oaSpst Cossskoaster 
cocfa revotuboa, end sets bock to aero hoes coy Scan by 
tunuoq knob oece round. Supplied wsh bos four to taa 
figure- wheels, as roqnsed. Price, w*h four fi g u r es, aa 
aEtratod. HODO (subject to dracoal) 

The Small Revolution Counter at left r 
the output of aaaOar ■achate where a das 

Than’ i a Vender to help yea In deoeloptna any machtn 
machine operator — Into a better producer You’ll find It In tha 

new Vaadar booklet; SO pafet of counter data and picture*— free. 

The Veeder Mfg. C o., Hartford, Conn. 
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Name Your Purpose 
—We’ll Do the Rest! 

I F you have a special motor dependability, you II find that 
problem to solve, let us these sturdy motors possess 
know about it Just till us a known merchandising value 
how the motor is to hi used — that will prove of real assistance 
we'll do the rest! in marketing your product 

DUMORL motors, ranging We invite your inquiries — «o- 
from 1/40 to 1/4 h p, will licit difficult.. har J 


can b* poshed out at the right moment to 
trip the boll and eauae it to fall into a 
pocket In that quarter of the wheel where 
no heavy beta lie. This waa soon afterward 
improved by changing the mule's ear to a 
fine needle, which Jumped out iu the same 
way when the croupier ehoee to atop the 
bull and cause it to fall where no big looses 
impended 

Another inventor soon devised a wheel for 
tbosu ronletto devotees who like to play red 
and black at even money In thie machine 
the partitions between the alternate red and 
black pockets of the wheel were raised and 
depressed in turn The croupier, if he saw 
that red waa being heavily played, took the 
ball and spun It to tha right with his left 
hand Almost invariably the ball fell Into 
a black pocket If the big beta lay on the 
bluck, ho spun it to the left with the right 
hand The raised and lowered partitions 
did the rest— the boll fell ml It waa a 
good trick uuleea someone discovered that 
the bull waa not always being spun in the 
same direction. 

Soon came a more brilliant adapter than 
all these, with a ronletto wheel made up of 
two pleeoa, an Inner aanoer and an outer 
movable rim bnt so cleverly fitted together 
that no eye could discover tlw joining What 
happened? If 1 played a stuck of chips on 
18 and the bull actually fell Into that socket, 
the croupier instantly touched a lever and 
tlie Inner auueer moved over ooo apace, leav- 
ing the ball reposing in 81 or 6, the neigh- 
bors of 18 on the wheal This beautiful 
had ita day and 


la held up- against this partition It (to 
now bt turn ad into the pocket at the left nr 
the right by a alight twist of tha hd in lift- 
ing. Tha croupier naturally turns the Hd 
In such manlier that the ball falls Into the 
numbered pocket that prsAto the ptaren 
little or not at all. 

The gambler-inventor is still at it. TVs 
la what he has done to date. TndorMwt 
marvels may be more d e e ply desolating. 
Moral Barn am wag right. 

Doing Away with Dot* and Daahaa 

(Cos (to a a d fram page 1S3) 
on an antenna current varying from asm to 
hundreds of amperes. Thereby, to employ 
a picturesque phrase of the Signal Corps, 
the utbor of spoce la bombarded with a 
mass of frequonelaa never twice alike In the 
■ame letter*’ 

A gain of more than 100 par cent in tha 
af>ced of tbs transmission of telegraphic sin* 
nali la claimed in behalf of the sending of 
the Morse alphabet or code by the radical 
method outlined In fact, toe outstanding 
advantage of revision of the International 
Morse alphabet appears to be its accomplish- 
ment of facilitating a dispatch of a maxi- 
mum volume of telegraphio traffic with the 
use of a minimum number of signals. The 
Signal Corps has at etched a graph lodteatlug 
the relative speeds of the IntpCMtlonal (w 
Morse alphabet, the Mores alphabet end the 
newly proposed system of tranmaiaeton Thi / 
exhibit, while showing an increase of ISO 









The busiest men know that loose leaf ring books can carry a good 
part of the burden of keeping track of things ” And because of the 
constant use their ring books get, these men want a device that 
will not break down under the strain of hard wear 
Now, for the first tune, they can have a ring book that invariably 
wears well. Qreenback, the Perfected Loose Leaf Ring Book, is 
made so that it will stand up under the hardest strains 
Steel carries the load. Here the cover isn’t simply stitched or 
pasted to the metal part as in other nng books It is earned be- 
tween two steel backbones, two strong steel plates, riveted to each 
other. Where wear hits the hardest, there's steel to meet the strain 

You’ll know it when you see it 
So that you may recognize this perfected construction when buying 
nng books, we make the back green— a beautiful, distinctive shade 
that you'll recognize at a glance Look for it at your stationer’s 
and msut on 

fy Deluxe, f f 

Greenback 

tftePcrfected Loo8cLcdf Rir^Boob 



******* 
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THE MEASURE OF 
LINCOLN WORTH 

That spontaneous enthusiasm with which 
even seasoned motorists tell of their first 
ride in a Lincoln is not the true measure 
of the worth of this splendid car. 

Rather that measure must be read years 
hence. Only as you learn through how 
many seasons and with what tireless 
persistence this car continues to perform 
in the brilliant manner that inspired your 
first delight is its true value revealed. 

It is understood throughout this entire 
organization that the Lincoln must be 
built not only instantly to prove its worth 
but conclusively to confirm that proof 
anew year after year. 

We have definitely pledged our every 
resource to increasing its ability to justify 
the enthusiasm your first experience with 
it aroused. 

LINCOLN MOTOR COMPANY 

division or ro*D motor company Dmorr michxian 
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Ball Bearings Prevent Vibration 

On 150,000-lb. Dynamic Balancing Machine 


U NLESS massive, high-speed machi- 
nery is in dynamic balance serious 
vibration occurs and causes quick de- 
struction of the machine elements. 

In order to make accurate corrections 
for lack of dynamic balance, it is essen- 
tial that the testing machines themselves 
contain no parts which produce vibra- 
tions. Of these parts, the bearings arc 
most important for motion tends to cause 
wear which in turn means vibration. 
Because of their non-wearing qualities 


and consequent freedom from vibration 
and sticking and binding, Skayef self align 
ing ball bearing have made possible ma- 
chines of this type used for balancingma- 
chine elements up to 150,000 lbs in weight 

The use of ball bearings for the delicate 
dynamic balancing of heavy rotating parts 
is indicative of the freedom from wear and 
vibration that accompanies their use on 
the common machines of industry, trans- 
portation and science where they also 
effect substantial power savings 


THE SKAYEF BALL BEARING COMPANY 

Supervised by BKP INDUSTRIES, Inc., 16 S Broadway, New York Cky 



Tkt Hit hut Extrusion 
of tho Boarint PrincipU 
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With the Editors 


of tha things which we have 
\Jr learned to look for In Monday morn- 
ing's news sheet la the catalog of the 
motor fatalities of the week-end And the 
one fart which we cannot escape as we 
rend over this long roll, la that n majority 
of the wrecks were ceased by bad driving 
or bad equipment. Sometimes the guilty 
party suffers, sometimes the victim la the 
Innocent bystander who was blinded by 
another’s headlights, struck when an 
other'* brakes failed to bold, or crowded 
off the road by another's hoggish tactics, 
nut whatever the circumstance* and who- 
ever the sufferer, the accident that la truly 
an “act of God” in the sense that It was 
not to he anticipated and avoided, la rare. 


In their car* of a car Is no larger than It 
has always beoa — we suspect that it Is 
even less. But In aggregate numbers, the 
spread of the automobile causes this class 
to he ever Increasing— faster than they 
kill themselves off, unfortunately , and as 
the congestion of our roads grows ever 
greater, the probability to constantly 
larger that a car which get* away from Its 
driver will And another fellow to smash up. 
rpHB condition must be faced, and the 
I remedy sought Traditionally, the 
American to prone to adjust his troubles 
by passing a flock of new laws, so It to not 
to be anticipated that we shall come 
through the present crisis without the 
usual flood of suggested new legislation— 
some of It doubtless well considered, hut 
most of it half-baked or even rawer than 
that But whether the cure lies In new 
enactments. In different administration of 
those we have, or In aorae other direc- 
tion quite unconnected with the tow. It 
must be found. 


are going to seek out the opinions of n 
quantity of people who are In i»tdtlonH 
where they must necessarily have formed 
opinions. We shall draw upon all avail- 
able sources for viewpoints and for facts. 
The result will he presented on theee 
page*. Whether It will take the form of 
Interviews, of contributed articles, or of 
editorial compilations of numerous opln 
lone upon given phases of the subject, we 
cannot at the moment aay We have sent 
oat '‘questionnaires" to similarly timely 
topic* before, and perhaps we shall do so 
again. In any event, however wo handle 
It, this contribution to the clurlflcatlon 
of the automobile problem will bo one of 
the features of our coming Issues. 
rpHBRR is a legend, among printers. 

1 haring to do with the sotting of type 
for a new edition of the Bible. The pub- 
lisher planned to make this volume me- 
chanically perfect, free from every last 
typographical error Proof was read by 
six afferent people. Then a reward wn* 
offered an employes tor any (arriving 
misprint turned Up— first a shilling, later 
actually a pound. And, after alt this, the 
volume wag printed with a (torn® blunders 
of composition — which were promptly 
ended to the editor’s attontton by readers. 


are sarcastic, gome contemptuous, some In 
search Of * Job, some abusive— and some, 
of course, animated entirely by the rfneere 
desire to h* of help. Publisher snd author 
and editor are always giad to have the 
typogr ap hical error brought to thsir attoo- 
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tlun They would be better pleaned If the 
average reader were sulUdently aware of 
the nature of the case to realise that s 
Hinull residuum of suili error Is unuvold 
able, but Ihut Is pralwhly tun much to aak 

I N our own case, the ordinary hasards 
of human fnlllblllty nn further com- 
plicated The final reading given our art! 
ties in this ollloo Is ordinarily by the 
member of the staff who intimlly wrote 
or edited the thing in tlH first place 
Inder these conditions, It 1s even cosier 
limn initial to allp past a wrong letter or 
a wrung word. One knows what one wrote, 
and In aplte of everything ones eye will 
•>e guided by this knowledge and read the 
text ns It ought to be rather than as It 1*. 
Thua tt Is tliut we muke Professor ltussell 
give the KJn stein deflection of light a* 1 Tit 
inihes nnd 1 715 minutes. In the same urtl 
lie, Instead of 175 seconds, thus it to 
Hint we do most of the ottu r things that 
look no foolish in him k und white 

T llk psyihk Investigation goes on 
U|Mice. and will have Its due share of 
our h|uhv Tor iminy nionlhs to come After 
a lull following the unfavorabli sittings 
of Muy, we have on our liunils several 
flirtlu r mediums, wlllt whom sittings ap- 
parently will lie III Id 111 time for publica- 
tion of the results In one of the two re- 
maining Issins of the yiur In the menn 
time, Mr Birds book Is nmv passing 
through the pn-ss, nnd there will shortly 
he available this ninth more complete 
hi count of his Informal e\|* rlenees than 
then* him Ia>en space for III our columns 
From the beginning of Ills Funi|ieiin trip 
lids VdluiiH' Imd l«en In mind and he 
accordingly sent home, for abstmithm for 
the pupt r and filing agidnsl his return, 
the most dt lulled iiftnunts of all bis sit 
lings. Though Ills articles In the Strati 
tikh Amksicah have lsifi most Interest- 
ing It Is qulle obvious that he coulil not 
Ihtre give ull details On (lie two Sloan 
Mbinces, for Instann* diwrtlstd In sonii 
WOO words In our Mny Iksu< In liuil writ 
ten over 1 .1000 Those wlin feel that they 
an* Interested In l lie sulijecl ni«l not 
then fore refndn from reading Mr Birds 
lasik through fear that it will tisi largely 
iluplhnle wlmt they liuve a (randy read In 
iinmtli to-immtli Installments. 

A MONG ol Im r imcn*sting subjects sched 
ulisl for early treatment is the way 
the Wall r department of u big city wages 
cimstHnl wiirfarv against (tie lillllona of 
billions of mlcriaicoph foes In the precious 
Huld the development of high explosives 
that will not frvexe, and that do hot 
I hi rafore huve to be thawed out, with the 
is rll that at-tniniuralfs Lids operation , the 
list of compressed air In ndilget wind tun- 
nels to get praif Icully all the results that 
could be attained with a giant tunnel, 
H remarkable newr speed-chunglng gear 
that works through hu oil puni|i, without 
iinv meshing wheels the scientific study 
that lius been made hy the Federal Gov- 
ernment of the imrt that distribution costs 
play In our economic system ns emtrasted 
with actual costs of production Mr 
Klemln’s admirable rdsumd of uvlutlon 
progress will be continued, the second In- 
stallment haring to do nminly with gliders 
end the correlated low power planes. A 
remarkable salvage undertaking upon an 
English cathedral which was crumbling 
with age will be described, and It will be 
told how hypodermic Injections of concrete 
In the old walls saved the structure And 
so on— only tliere Ire’t any more space to 
tell yon about our coming feature*. 





"Up there is where we 
cut production costs' 


Suspended from the ceiling in your factory 
may be a thief that is responsible m part for 
the red ink figures on your monthly balance 
sheet. 

Look up and see for yourself what kind of 
material has been put into your road-bed-of- 
power That road-bed has a tremendous bearing 
on power costs. 

Dod«* nock products can bs por ch aid im local 


Dodge transmitting machinery insures b a l a nced 
power; balanced power means leas friction; less 
friction means lower costs. Lower costs mean 
increased profits. 

Thousands of factories in which Dodge power 
transmitting units have been adopted as standard 
are proving Dodge economy on the monthly 
balance sheet 


DODGE MANUFACTURING CORPORATION 

Gtntral Often. Mishawaka, lad. W'orfc. Mishawaka, Ind, and Oneida. N.Y. 
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Om way la which traffic could bo Made to flow uaoothljr through oar congested cities. The suggestion is made with particular reference to New York, but Is of 

universal applicability 


on Manhattan Island, twelve A Sunken Boulevard for Automobiles \ 1 1 id ii< t nnlj 1000 niiiIi h thoroughfare 

“ " wide. '' 

their own The subway und tin. i levated 
mainly because they uutumulicullv etretl tills . .. 

lion — they make tlielr owu !»«., Instead of having It 


J and though the city 1ms spilled out In oil 
directions. Its trumc problem Is centered here 
Cresdtown truffle la Intrinsically lurge, but In comps risoo 
with the flood of vehicles moving up and down the 
Island It shrinks into Insignificance. And herein lies the 
one feature of New York’s problem that distinguishes 
It from that of all other cities. To carry the small 
fraction of the total that mores sast and west there 
are over 800 streets , for the enormous volume of vehicles 
that nm parallel with the Island s long dimension, there 
are eleven thoroughfares that start sufficiently far down- 
town and are not Interrupted by Central Park Under 
no cancel rable arrangement of (printing faculties will 

there aver be other than extreme congestion. — 

Titers tew two obvious measures that would bring grades rousing must he eliminated where 
some relief. One reason for the slow movement of arteries of automobile t raffle meet 
traffic aa a whole Bee to the presence of ears, trucks, 
horse-drawn vehicles and trolleys, all on the same street. 

With one or two exceptions none of the streets Is wide 


- 18,0(10 per hour 
n trallk would bridge the boulevard, and slug 
i lea would In evltldetl , hence (lie npced safely 
iillalniililt In the houltvuid traffic would lie greatly 


Crosstovi 


Tho second nxit of trnffle evil lies In tlie Internee! Ions 
of crosstown streets Crosstown trullU In not lnrge In 
the aggregate, but It tends very strongly to concentrate 
uptm n few Htreets— u dosen or less of tlicse certainly 
carry BO per cent of Ihe traffic A street leading from 
a bridge or a ferry l« jiecullurlj subject to this iimden 
Nation of traffic And when the two streams, one run 
ntng norlh-and-south und one cast und west meet — well 
all the traffic towers and traffic offleers In the world 
could not maintain h omooth flow Ultimately tla 


I wing pot forward for relieving 
New York a traffic Jam, and when one Is found that l» 
will he of count rv wide Inleresl and will 






Im lined wavs, that would slip down the emhiinkiuent 
at Ihe side I mm <vcrj alternati inw street these 
would run In either dirts lion lo tiiecl the boulevurd. 
The om would Is for entrants* to tin* thoroughfare, the 
other for exit Hurt from, us Indliutcsl by the arrows 
on our drawing There would then Is* no turning what- 
ever on Ihe boulevard Itself traffic would flow to and 
out on genlly converging lines, with no confusion Kur 
tiler thtrliy would Is* obtained by a pronounced obstruc- 
tion in tlie middle between the nurth-lsiuml and the 
suiith-lsiund thoroughfares. A driver wishing to turn 
and go htuk would hnve lo run up one of the ap- 
p root best, crons the lirldge und run down on the other 
side, putting the Inconvenience of hi 


tlott, and three of them suffer the further coraidleatli* 

ef batog mors or Ism obstructed with elevated pillars. 

Troilsys and automobile* must slop to take and dls- 


i universally copied. Kor tlie suggestion Illustrated own shoulders. Instead of compelling approaching drivers 


this taige Mr Cameron Clark Is resiHWsIbte 
Mr Clark would plant a sunken boulevard, 100 feet 
wide, to the center of Manhattan Island and running 
substantially Its entire length. This would give space 
tor four Hues of traffic to each direction, with an extra 
t each olds for stalled « “ 


of a* various states* of vehicles upon thoroughfares ef of fifth A ran os to but WOO vehicles in hour, sad that whole project 


from Isitli directions to modify their paw 
Mr Clark would locate this Isiulfviinl on Sewnd 
Avenue, and he would carry It ucross Canal Street and 
back uptown an the west side to connect with Riverside 
Drive Heal estnte vulues along such a location droid 
ht pay toh the 
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Protecting Our Great Banks 

Armor of Concrete and Steel that Aims to Foil the Scientific Cracksman 

By Edward H. Smith 


I A memorable Monday morning In 1878 — placed, so 

Ot lolier 28, to lie imtcIhp — the cashier ot by digging 
tin old Manhattan Ha v Inga Institution counter the 

turned his key In the lock of tile street Another • 
door, walked mint lialiintly Into the hunk formed, Inal 
Ing room imd fiilnted Men will do phi tee of cu 

km In the face of miracle*, and one hud Iteett tlilik Tlie 

1 The door of the great Iron vault milled similarly b 


v digging at the Joints of the stones, be would on- inowed around the mult or s ec u red to its hack fir begvy 
mnter the loose coat Iron balls. hooka. Orudualty the Jacks wen tnrued until the thick 

Another vault, of a slightly later period, bad been wedges forced their way In and pried the door from Ha 
inaed, Inside a comdrualoo of solid masonry, of two Iren Jam The bolts were now forced beck and the 
lutes Of cast Iron, each alsmt .me ami one-half Inches work was done, Kxpkwlve* and heavy crowbars wen 

ik The Inner face of eatli of these plates had then need on the Inner Iren door This robbery totaled 

illarly been cut with Innumerable hemispherical *1,200,000, of which, fortunately, the larger port was in 

depressions which fitted non -negotiable bonds. 

against other snrfa cuttings As a consequence of this mode of attack, the can 
In tlie opposing plate Into structlon of doors came to be the matter of chief cun 
the spherical holes thus cent with the vault builder The first heavy doors In 
formed had been placed use had been straight edged, like the end of a square- 

large numbers of chilled sawed board. Then, la order to get a door that would 

oust Iron balls, like large close more tightly, came the bevelled or sloping edge, 
hull hearings. The notion the Inner face of the door being narrower than the 
wum that these loose halls outer Hut the wedges of the burglars soon pat this 
would deflect the drill of pleasant scheme to root. Thro came the stepped edge 
any burglar attempting to which la still in use on all ordinary office safes. The 
make his way Into the steps were designed to stop the wedges from puetrat- 
vault It must be rentem- lag beyond an Inch or two. Wedges backed by powder 
hered that nitroglycerine formed the burglar's answer to this scheme Then came 
was thro unknown and the tnngue-and-groove edge, which did good service until 
thut the burglar had to nltro-glycerlne came along The grooves now proved to 
drill holes to get at the he a happy clrcnmstance for the cracksman ITIs liquid 
tumblers of the locks or to explosive lodged In them and he got wonderful rroulta 
blow tn the gtmisiwder from a minimum of ‘'soup.” Facnl with this peril, the 
which was thro Ilia only vault builders went back to a battleship or armor-plate 
expkndve agent door, which was soon found worthless, 

llut ull such precautions To day, In the heat modem vaults, only one type of 
were not of much avail, for door Is employed, the so-called plug door, shaped exactly 
the reason that the better like the cork of a medicine bottle, with smooth edges, 
bank burglars of the day no steps or grooves and slightly smaller In diameter 
understood how tn attack Inside than out. 8ueh doors vary In thlcknwn frien 
the strongest vault doors two to live feet They may he either round or rectah- 
thro in existence Invention gular and they weigh as high os a hundred tons I 


o enter the vault chose from heavy iron hands or cables which had b 


<• power of tides. (» 
sir wits u litter of 
, account hooks, 
pieces of shuttered 
mil ends of broken 


strength anil Ingenulf) of 
men, was missing a total 
of *2,747,700 In cash and 
Ismds. The greatest tmnk 


sickly dawn 

Tlie t ashler relived, suite 
tunned the other officers In 



place Tlie doings of u siiihII gang of emcksmro 
came a piece of history 

To this tHirglurj' Just forty five years ago. Is to 
traced tlio t loginning of modem developments In 
protection of our great hunks against criminal atta 
so It may be worth while to glance at some of the In 
concerning It 

A gang of notorious professional hunk hurglr 
headed by the fumous Jlnnnle Ilo|H>, bail laid plans 
the attuck cm the Manhattan Savings Institution i 
consumed all of three years In working out their schei 
They hud eventually tsirrupted one Mb Imel Sta velln. 


Huge rectangular plug door dosed, showing the had provided nothing better Laboratory experiment! have aliown that the plug door 

trance tlie news sprend massive hinges and the exterior mechanism than henvy, close -fitting gives the maximum of resistance to nitro-glycertae. If 
through the city and across doors of cast Iron, chilled * quantity or this explosive la forced Into the crack at 

tlie country runs on other brinks began and were nml biter case hardened, hut Iron doors, after all We the door Jam and detonated, the main force of the 
checked with dlllkulfy The comer of llroadwny and shall have a word to soy about the evolution of the explosive will spurt Into the vault nnd out Into the 
Itleecker Street, where the hank stood, was iitwtructed vault door For the present It Is enough to observe room, because the edge of the door Is perfectly smooth, 
for muny days with crowds of curious people who had Imw burglars, without such weapons as they now pos- giving the explosive no purcfaaee 
come tn wo where tills astounding thing had takro sews, ripped their way through the no doubt formidable The const ructlen of such doors Is cn« of the marvels 
11 gang Of cracksmen be- defenses of the old banks of modem vault engineering. Kntlrely aside from Its 

Another New York Otty feat of the same Jimmie Hope complicated multiple time-locks. Its nnmemus powerful 


ho had how burglars, without such weapons as they now pos- giving the explosive no purchase 

takro seas, ripped their way through the no doubt formidable The const ructlen of such doors Is one of the marvels 

iro be- defenses of the old banks of modem vault engineering. Kntlrely aside from Its 

An. it her New York Otty font of the same Jimmie Hope complicated multiple time-locks. Its nnmemus powerful 
e to be will llluinlnHta the matter In the fall of 1888, Hope holts, Its Intricate Inner locking devices and Us other 

In tlie rented a basement under the rooms of the Ocean Na- mechanical Intricacies, such u door Is a first-class piece 

attack, tlimnl Hank at the comer of engineering It seems to 

the eye to be a solid piece, 
yet It consists of many 
layers , It Is a composite In 


■ulna! attack, tl.mal Ilnnk at the comer 
e of the fncts of Fulton and Greenwich 
Streets nnd opened a ear 
nk burglars, pet business. In front was 
aid plans for his show room . tn the rear 
st Hutton nnd his work room To divide 
their w heme I hose nnd keep ctuetonier* 
She velln, the and pasHerahy from lntrml 
'lace with Ills tng on Ills privacy, he hnd 
with wedges, n partition erected, dlvld 
gli tlie nights log the two parts of his 
he Ismds and cstnlrilshmeftt In renllty 
rolng Their this celling high screen was 
smils, *7*1,000 put In place tn mask tils 


collusion nnd worked on the vault disir with wedges, n partition erect! 

powerful Jacket rows and explosive* through (lie nights Ing the two pari 

of ttaturday nnd Kundav, finally retailing the Ismds amt ostaldlshment It 

tosh at alsmt 1 10 oihsk on Monday morning Their this celling high si 

loot consisted of *2JUXI TOO la registered Ismds, *71,000 put In place tn i 

In ooupm bands amt u fortune In cash To savo the bank i>|*> rations a g a I 

from disaster and foil tlie robbers, the Congress nnd bank, whore vnul 

Hie Slate Legislature passed nets enact tllng the stolen carefully studied, 

registered Isolds and causing fresh securities to he on On the night of 
graved and Issued In Iholr stead To sutli lengths the 1801), nine years t 

nation Imd to go to protect Ha finances against u few greater feat at i 


On the night of June 27, 
1800, nine years before his 
greater feat at the Mon 
liuttnn bank, Hope and 
several assistants, tnclud 
Ing the famous old robbers 
Ned Lyons, Mark Shlnhtim 


It must not ht assumed that such n burglarious raid several assistants, tnclnd 

as that on tlie Manhattan Savings Institution Imd hup- Ing the famous old robbers 

pened without precedent or Hint the tanks Inal not done Ned Lyons, Mark Shlnhum 

wlmt they could to preimre for such attacks. Tlie burg- nnd George Bliss, peached 

lory <>r lnrge hunks was un old story tn 1878, and great the banking rooms by 

quantities of Inventive energy and of bunk money bad means of a hole they had 

then alreadv been ixpendotl In Hip quest of some method been slowly cutting through » re i— i. ,vi-u l,. „ „« y. n . 

of vault const rm tlon that could be retted upon It Is the celling of their carpet al iwttows 

Interesting to note somi of the Ideas then applied store and the floor of the ' 

Tlie vault of the old National Park Hank, when It bank. They went to work 
was Anally dismantled some years ago. to make room tn the door of the vault with wedges. Hi 
for a modem substitute, whs found to have beret built wedge, no thicker than the blade of a knife, 
of solid stubs of granite, closely fitted together Tlie mered Into the crack of the door near the 
edges of euch such slab had Isom Incised with n aeries slightly thicker wedge was next pounded 1 
of hemispherical depressions, which fitted precisely to with sledges, and than a etui heavier tool took 
similar scooping* from the adjoining granite blocks. Gradually the burglars worked their way up 



layers, to mention only 
some of them, are ordinary 
strain rests ting steel . rein- 
forced concrete, need 
against fire, heat resisting 
metal, to delay burglars 
operating with the cutter- 
burner torch, tool restating 
metals ; at least one and 
often two layers containing 
the wires end Adis of eleo- 
trie burglar alarm Systsma, 
and no on. 

Such tremaodoaa doors 
are in use hr eons of the 
Federal Reserve Banka, 

notably la Philadelphia a*d 
Cleveland, by J. F Mor- 
gan and Company and 
others. The Morgue doer 
weighs about 80 tune gad 
that of the Cleveland Fed- 
eral Reserve Beak, the 


at eel) after a laboratory attack lasting ealy a fsw ***•*£ Jjfc * 
store and the floor of the — i . with ■ - 1- ever built, hi new * 

bank. They went to work ^ maker* to achieve g 

cm the door of the vault with wedges. First a fine weight of almost two hundred thophebd Bdqg^g. 


built wedge, no thicker than the blade of o knife, was ham* But when wo, havo glanced at them aarprlatgg Awta 
Tlie mered Into the crack of the door near the lock. A sod figures, ifi* real wonder of the modern bank vggtt 

leries slightly thicker wedge was next pounded Into place baa only been hinted, It le a gMudm with thebu fl d hts 

■ly to with sledges, and than a etlll heavier tool took It* place. of thee# etrfing roouutfcot a Wit la, like * ekgbh eg 

locks. Gradually the burglar* worked their way up to wedge* dependable aa its Weeksst ttdrSr part Tjbw tSj* 'few- 


forced home with big Jackscrewe, which got their pur- 


dapendaW* aa Its Weakest ttrttar part *hw 
end etdse of th* vault must be espeW* o< «ffi 
earns gwreat ef r agmt a aot gg them tra p n ffigpi 
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Qo*xtmim 


They must be <m*m% to foil aoy poetlbfe or eoocriv- boxes t 


i clientele. It 


•(rooted to mtot lire and the tremendous beet H 


to bo developed when • greet building 
tlugrettoc In- consideration of this risk, the roofs or 
tap* of the big vaults of today most be even stronger 
Hum the floor, sides und front or door, for the roof 
' e additionally 


now appears that the cotter- 
burner tool, as It Is preferably 
called by vault engineers, Is a 
decided menace even to the 
great hanks and their ponder- 
equipment, so that much 


falling bodies from above, In case of the collapse of a 
batMing through Are or earthquake 
What kind of engineering la required for the achieve- 
ment of euch prodigious strengths may be guessed when 
the dimensions of the really Mg bank vaults are under 
stood. For Instance, tn the new Federul Reserve Bank 
In New Tort there are three such vaults, one on top 
of the other Each vault measures about 125 feet In 
depth and about 56 feet In average width The bottom 
of the nethermost room rests on bedrock and the walls 


of the veults are In part under the waters of the l 
bor The main d*w of each of these vaults weighs 
about DO tons and each of the three rooms has a second 
or emergency door, used for ventilation during business 
hours. The weight of each main door with Its vesti- 
bules la In excess of noo tana und the materials com- 
posing them are those already listed, tool resisting 
metals, steel, acetylene torch resisting metals, rein 
forced concrete, cables, alarm wires and the like Tlie 
vault doors of this bank are npt of tlie plug type an 
other and unique design having been employed to suit 
tlie needs of the building In which the vaults were 


In describing the structure of the walls, floor and 
roofh of our great vaults. It la to be remembered that 
no standard hua yet been arrived at, that a number of 
engineers entertain conflicting Ideas about 
certain details of nnatrucllnn and that 
experiment Is constantly being carried for- 
ward. Again, tlie chief difficulty in arrtv 
Ing at a perfected type of vault, and one 
that la not likely to be overcome In the 
future, la tlie matter of the constant de- 
velopment of tools useful In attacks on 
such constructions. Some months ago. In 
articles devoted to the struggle between 


perlments are In progress. To 
date nothing baa beta found 
that can be culled a genuinely 
effective remlstant 
Tbe effort to And metals 
which would foil the wither- 
ing flame of the torch Is not 
without Its note of romance 
When tbe oxy-aeetylene cut 
ter-huroer was first employed 
there was n great wnniper 
after heat resisting metals 
and a number of compositions 
were produced whkli wllli 
stood tbe fiery tongue of the 
torch fairly well (I mean to 
suy coni|H>sl Hons sufllrimflv 
low In cost to be commercially 
useful ) When these discov- 
eries sere made the vault and 
sufe building world bceaflied 
easier again, but only for a 
short simce Then the Inventors of 
that they could add Immensely tn the Hitting and fusing 
1 surer of their tisil by using the so-railed fluxing real 
Their purpose was, of course, tn extend the industrial 



r of s 


small banks, I accentuated the fact that a 
race, like that between tbe gun maker 
and the builder of battleship armor, Is In 


generations. The same thing la true of 
the great bank vault There has not been 
a successful burglary committed upon tbe 
vault of any great metropolitan bank In 
this country since 1878. Nevertheless, In- 
dustry and tbe arts have gone ahead and 
perfected a number of tools which might 
at any tints be employed by burglars of 
sufficient skill and daring to seise the op- 
portunity To this class belong the elec- 
tric arc, the electric and pneumatic chisel, 
the electric drill and tbe oxy-acetylene 
torch In Its latent development. 

This hurt named tool Is of eeiwctal peril and Interest 
I have previously written of Its effect I vensss against 
tbe safes and vaults employed In rural 



e of the forth, hut what they turned out proved b 


banks and tbe defeats met by manufacturers of strung 


The fluxing rod Is a stick of soft sleet When tlie 
flume of the torch la applied to nnj metal for the pur 
pose of cutting and melting, tlu end of the stevl rod 


that they would foil the Imrglur or hold him In check 
for (lays. Here, again, a conslih-rahle blunder wns 
made for, while reinforced concrete d(H-s give u maxi- 
mum resistance to the lunli It Is comparatively frail 
In tin face of explosives und tla high 
power lisds width the highest typi of 

burglar might land imdvr speilul iir- 

cnmslances All tills wiim brought out by 
lulKiriitory t Mierlmml und t-sis-chilly by a 
series of tests made umkr till auspices of 
tin. Federal government ul Its artillery 
proving grounds two or three years ugo 
All kinds of vault nmti rials anil const nu> 
Hons wen linn, placed under every 
Imaginable form of strain und suhjt-rted 
to all muiuiir of ullniks. It wus hoped 
lo divilop a material or method of con- 
st mil h® that would resist the worst buf- 
ferings for several duys. I In-Hove I am 
reviullng no sis ret In saying that nothing 
of the sort was found and that the maxi- 
mum |n‘rli>d of resistance achieved was 
not more than a fiw hours. 

Veoordlnu to Mr hrederhk 8 Holmes, 
the i-eletiruted N'evv \ork Wink engineer, 
the Ideal vault of today Is, like the great 
disirs, Just dew rlls-tl u com|Mistte Its 
walls, floor anil celling are constructed 
mainly of ii H|ss lal |y|s- of n In forced con- 
crete, lait many oilier materials figure 
In llu structure In the first place, tbe 
concrete Is reinforced with suih slight materials as 
wovtu i aides and lengths of stci I rails Again the con- 
crete walls nre full of anchors faring l»l It outward 
and Inward, so that If burglars should succeed In cut- 
ting u plug mil Ilf one of these thlik walls, they would 
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Some Curious Comestibles 

Amazing Articles of Food that May be Unearthed in Odd Comers of American Gties 

By L Lodtan 



A grotesque food from (bo rivers of Manchuria— Mg dried shrimps, at rung on bamboo aplta 


of (lie oddest looking of linjiorted food 
n dully use mining tlie exotics of 
| American titles Is the lilg dried shrimp 
e rhprs of Mumlitirln These cren 
re spitted on split huinhoo— always 
1 u sign of orlontul handling und on soak- 
ing and steaming they enlarge visibly Their food vulue 
Is not high, as a lilt it gtssl nmnj other delliucles, tin 
ported or domesllc Still llaro might be the germ of 
an Idea In this method of preserving for tlie Amerlcnn 
flab trude For example, the Fur Rust usually preserves 
without salt, by just sun-drying the good*. A West- 
erner would be llkriy to Insist that It can't he done 
hut the Mow ery republic lias been doing It successfully 
since the days of Confucius— 
and beyond Salting tliey rea- 
son, bus more demerits than 
merits. Salt nttraits moisture 
and increases weight, causes 
the agony of tlilrat lu iwnhed 
climates. Is destructive of somo 
of the nutritive elements in 

food, add does not even completely prevent (he devel 
opment of buctcrlal life CompleU sultltss desiccation 
largely overcomes these dlsadMintuges Once dry and 
kept drr, then* esn be no putrefaction 
Automobile tourists who go In for concentrated pro- 
visions might find useful the compressed rlce-ntacuronl 
blocks Imported from the truns-Pnolfh ropuhllc Its 
advantage over tin rice grain Is Its rapid cooking, 
brought to II Isdl It Is ready In live minutes. And then 
Is no danger of burning as there U with the straight 
grain If not wnti lied 

This vermicelli like rice prodmt swells In ladling to 
about four times Its dry diameter, when the threuds 
liecouie of beautiful pearly transparency, und print can 
be read through one True, It requires a certuln amount 
of prat lice In mouth gymnastics to negotiate tliese long 
elusive strings — hut this Is a source of actual fun to 
the novice 

levers of horse flesh — gHStnmomlcully that Is to shv, 
not s|s>rtlvelv < an obtain pure all horse viands In more 
than a doxen different preserved forms , also, the fresh 
artlvle 1 have Immlv a few price lists of retail horse 
bnti liers the Items rend temptingly enough, If prejudice 
can but be overcome Horae meat Is reoiarkuldy fat 
free one not "In the know” could not tell the difference 
between It and Chicago s flnest 
The flattened and compressed Jaeger smoked and 
dried sausage la the moat concentrated of all theae rolls 
of mystery It keeits will for years owing to Its dry- 
ness It can be carried loose In the pocket It Is eaten 
as It Is, or steamed, the litter Is tatter It Is called 
Jaeger from the rural guards of the Central European 
States, who are went to carry ll ns u sustaining emer 
gency food. It may be ranked as one of the most forti- 
fying elements of nutrition In a condensed state extant 
The eating of horse meat la standnrd In the German 
republics. In the Italian peninsula. In the Flemish 
countries, In Franco— and, surreptitiously, everywliere 
elm Quantities of delectable gelatin are Imported Into 


Ivew York from Delft, In the Net lierlands, which la 
famed for this product Those tempting, tremulous 
colored Jellies and blancmanges made with It are al- 
most exclusively derived In the (frit Instance from the 
well stewed viscera of “ol' hues." There is a dally 
proeciudou Into (he outskirts of Delft, representing a 
roundup of played-out workhorses from neighboring 
Mtutes, especially the British Isles. Of course, all dis- 
ease germs are steam-sterilised to destruction. 

Wlmt look provoking!} like dried oxtails are the 
strings of "mel'lal" (untranslatable) from Aroby the 
blest Walnut kernels are halved, threaded with slim 
cord, then dipped Into n butter paste made of wheat 
Ilnur mixed with palm or data — or, in the Nile region, 
the local Imfl — syrup. The 
whole, after repeated dipping, 



'ROM the huge tea i lug 
of the Orient, pictured m 
all hu repuhtveneu pro- 
jecting hu bulk mto the upper comer of thu box, 
through all the other itenu which he illaitratei and 
detcribet, down to the jaeger tautage of hone- 
meat that drapet tit graceful thape acrou the ad- 
joining lower comer, Mr Lodtan tell t ui only of 
foreign foodt that he hat tampled, both In their 
native wrroundmgi and at dometUeated, more or 
leu, by the American dealer who eaten to 
the lattes of our foreign colomet. We 
thmk he makes hu ttory quite at inter- 
esting at hu revelations of what the other 
half ealt usually are — The Editor. 


Is slmplv sun-dried to the proper degree. 

This glngular looking nnt-und-frult juice 
cake Is always obtainable among the Arablc- 
siienklng colonies of urban euminunitles In 
thu United States, It Is a choice morsel, 
the nut imparting part of Its delicate flavor 
to Its protecting succulent covering It la 
dry to handle, having been floured In the 
non adhesive rice flour which, unlike wheat 
flour, becomes glutinous only by heating 
with moisture, 

Tlie well-nigh complete cessation of strife 
In the Turkish states Is reflected In the re- 
turn to American markets of much Near-Bart food- 
stuffs. The peculiar little one-pound roee-colored sugar 
cones of the harem (refined imlm sugar with yoga fra- 
grance) effected by the fair Inmate* of tlie seragtto 
for their tiny cups of coffee or tea— this Is perhaps tbs 
daintiest sugar reaching our shore*. It has the tooon- 
venleuce of baring to be broken Into pieces with a sharp 
rap from the sugar tonga, to procure a fragment as 
required for use. 

Those goat-skin container* full-up — apparently — of 



squashed n 

tery Tlio outsider would never toko them to be the 
real tld-blt Turkish kabjar or caviar The flsh roe I* 
cured whole and solid, then steeped In beeswax, hence 
the color and honeyed fragrance of the article. 

The Purls blscult-charban (charcoal blncnlt) has been 
known these two centuries or more, yet has only been 
Imported to America the part half-down decades. It 
Is not a medicated article any more than a whole-wheat 
biscuit would be so considered, but Is a regular food 
product It tastes Just like the plain unsweetened 
wheat Idscult The color Is an Intense Jet black— one- 
third vegetable-charcoal flour to two-thirds whole-wheat 
flour The color density of charcoal Is such that It does 
not take much to swamp whatever shade may be asso- 
ciated with It 

Brlllat de Havartn, the brainy Jurist and gartrono- 
ilst of the early nineteenth century, author of "The 
Physiology of the Sense of Taste,” which Is translated 
Into many languages, has written that It Is never well 
to let other* know what you have been eating, through 
the vehicle of breath odors, "whether vinous, or as a 
whiff of oranges," and he Instances the usefulness In 
this connection of a couple of charcoal biscuits with a 
gloss of wnter after meals. 

Hut that Is only one use. British medicos Indicate 
tlielr use In acidity conditions, In preventing belching, 
that disagreeable reminder of one's dinner, in fore- 
stalling the beery breath of the noble Briton, 
also as a vermifuge and a slight aperitif In this 
form, as food and corrective combined, the char- 
coal biscuits continue to live their usefulness 
through the ages, and the marvel 1* that they 
are not made by American baker*. Decade after 
decade, the local Importers of One groceries have 
had to order them from Gallic and British mak- 


e featureful foodstuffs of the 


Take, tar instance, the n 
lade*. There ere two kinds, "the Turin u 
the choice Damascus white roes, the Ortwtsls 
the large red roe* corresponding to our Amer- 
ican beauty The vehicle of preserve tk*i may 
be rirgia honey, common In China , or the date 
or palm or Imfl syrups In vogue from the Boe- 
porus to tb* Nils delta. All this Import at 
ine morions and fragrant row marmalade* could be 
duplicated by American prceerve manufacturer* sod our 
florists, who annually have In the aggregate thus of caw 
petal* that go to waste from day-old stocks, could thus 
dispose of tbqlr discards. 

The fragrance of the ram marmalade lg not that ef 
the freshly plucked row, bat w—nhlm mere the modi- 
fied fragrance from a Moment a day o 
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sometimes little more than two-thirds full This In 
due to tbe content* 1 having been steam aterlllaed In 
vacuo at a minimum of beat, after the settling of tbe 
container, It I* purposely never tilled, an a* to allow 
tor beat-expanalun of tbe content* and thn* prevent 
fracture of the container Alan, the roae fragrance la 
tbtu retained In nlinoat nil lta exqnlaltencaa. For pantry, 
tart*, etc., the roae oatfectlon 1* udded cold at table, 
opening beforehand would dlssljsite tbe fragrance The 
container Iteelf figures at table until need up. 

The unique not peach of nildAHlatU conn trim was 
illuatrated on theae poaea (December 1% 1U10) A 
wealent twarli-growlng specialist obtained spccltmms of 
the fruit, plnnted Home of the stones. imil now report* 
that tbe plant* are growing vigorously In u few yean 
we way expect to aee the umde-ln America nut peach 
on onr market*. Thl* la a freestone peui h, always to 
be preferred to tbe clingstone variety with a smooth 
akin like that of an aiqilu or plum , a aweet almond like 
edible kernel, and an exquisite aronut whit It render* 
It for fruity fragrance, different from nn> other jieat h 
in the world. A whiff from a freshly opened ernte I* 
a precious memory ' From fruit stores speclullxlng In 
foreign products, this peach la ulwuye obtainable In 


This time we Illustrate another fruit mnrvel of the 
central Astatic lund* — the sttme-lianl ayruplexs sugar- 
date This Is odorless, non-stick) , yet gloss) It ran 
be carried loose In the picket II has, like our rock 
candy, only an Intensely sweet 
taste The sugar erjatullUcs right 
Inside the fruit on maturity, we 
sliow one halved, revealing the 
white sugar granules. Tills Is the 
only known fruit Hint can be used, 
direct, as a sweetener The effet f 
Is the same as though one uset 
ordinary refined sugar, there Is 
no fruity nr syrupy tuste Itn 
parted to the drink, only the dif 
fusion I* slower, and the tough 
date must be broken In two to 
facilitate matters. 

This wild growing date Is, an 
fortunately, one of tlio tenacious 
clingstone variety The pits are 
sharply pointed on either end 
and are used by the natives us 
smalt dowels or nulls The slit 
that form# so prominent n fen 
turn of the outside contour of 
the ordinary date-stone Is not 
observable. It omirs only us an 
almost negligible cavity In the 
center of the slim pit, contain 
Ing the filament-like germ | 

These date* are crashed hy 
the ton In the countries of 
origin, on maturity, the liquor 
is sun-dried In hollow pans to 
a hard cake (there Is no Invert- 
sugar to core for) forming the Not dried i 
cheap trur date-sugar of Orlen candied walnuts from 
tal markets, as Cairo, Sues. Turkey 

Hlnguisire, Calicut, and scores 

of other eastern sugar emporiums These hinds have H 
diversity of sugars quite beyond the exiterience of the 
occidental user of cane and beet sugar In fact, the 
annual production of sugars other than the beet and 
cone variety Is greatly In excvaa of the tonnage of these 
super -dvilliod varieties, being computed at more than 



30 million metric tons One of the big sugar head 
quarters In Wall Street ha* u permanent exhibit of 
these other-world augurs. 

The wild dales are always uhtnlnuhk* at Oriental 
Importers In the prominent American cities. They can 
be grown In nur southwestern States, and have tlio 
double ability that they can be sold a* fruit fre*lt or 
dried, or us a direct sweetener I llrst came airoes 
them north of Tashkent a quart! r of a century ago, 
hut tile) are not known to American ilutu specialists, 
and even the Foreign Plunts Sot lion of tlio Department 
of Agriculture never lvonrd of tliem 

The tropical American cone sugar Illustrated— Just 
the succulent pan -evai«) rated inuseulmlo— retail* today 
In the Lntln American Imnirs nt Hie tints per kilogram 
(31 islands) , w lilt li la certulnlv below the post of sugar 
In our own markets. Tills rough, dark brown product 
Is esteemed hy the Houth Americans for use In their 
strong coffee It Imparts a debatable ami Kith savor 
width refined sugar does not give 

The rellned while-augar conch of the Central Euro- 
is an repulillcs are kept out by Hit tariff with Its 
American valuation, In spite of the fuvuriildc exchange 
In Burtqie this nrtltle retHlI* at ulsmt n cint a isiund 

Slugs as un arthle of diet do not appeal to the west- 
ern world, )et the native Ethiopian* relish them aa a 
tld lilt A tree slug, eorresiiondlng In slse to the com- 
mon bnckvnrd slug of Amerltnn garliage heaps. Is 
c Implied out of the dee»)ed wtssl In which It lives, and 
swallowed ullvc and wltolt, with great gusto — It Is con 
sltleretl at Its liesl, Huts Of rtmrse, on nlsttract prin- 
ciple* this Is no wlilt more rtvolllng Hum our own 
fashion of eullng clams nnd ovsters — It alt depends 
upon what jmi are used to 

The Oriental does nut Isither with the small slugs 
he prefers big game In this Held Stu slugs are Ills 
piece do resistance The slug trlls N a big one Far 
Eastern liiqsirters In Amerltsu t lilts are ntvtr without 
a large variety of them Hen sings range In Rise from 
a gisme-egg to those the else of vonr hand or even 
linger The prevailing color of thi dried article, the 
onl) form In which tiny are met nnnmertlallv, Is n 
dingy gnt) In fat I, the) look ultogithtr like the little 
round droppings of mortar whit h one rmn often notice 
at Hie base of a lirlt k wall going tip. And the) are Just 
as hard I let snaked and steamed, the) go over Into 
a delectable gelatinous muss, nntl make a sustaining 
broth that hns merited tlieir Intrmlutlltm Into some of 
the Australian hospitals, ns a builder up for conva- 

i loe of the larger sen slugs is Illustrated herewith 
Dried It ts the sl»< of a plump rut summing alsiut 
doubles Its slw In Its desiccated slate It has ii feeble 
gelatinous odor, not unpleasant and the color Is al 
most hlnck Contrary to universal cuslom In evls 
centring ohjetts destined for drvlng for ftssl use these 
sea slags Imve the viscera removed through an Incision 
running Hie length of the back which also enables 
them to Is* opened out quickly and sun dried As they 
dry they untomntlrnUy close up again leaving a visible 
silt On the under side, the rudimentary feet are plainly 
discernible 


Bread Disease* 

T HERE nre several changes whlili take place In 
bread which are due to the presence of inline 
organisms, nnd whlili may accorillngl) be called bread 


TV first of these tw nverts lls> bread to such a eondl 
Hon that It can be pulled out Into threads. This bread 
disease Is most common The crumb becomes stltky 


and colored The most characteristic symptom is that 
the bread, on being bmken, cun V pulled ont Into line 
threads. The breutl assumes quite a disagreeable odor 
and taste The must) arid tslor con be detected In bak 
cries, where tbe disease has been prevalent, many weeks 
after It was first nollcetl The particular bacteria 
which bring alsiut this disease belong to tbe potato 
bacilli group und laments one characteristic In common, 
Hint they produce *]ioree which 
urc extremely resistant, being 
able to withstand tho heat of the 
linking oven The baclerin grow 
liesl at a temperature of 20 to 
3H degrees ttenltgrade The for- 
i ninth® of the sticky muss In the 
| bread, which um be pulled out 
nto long threuds, Is due to tbe 
willing of tho biietirin mem- 
branes 

Rrtml becomes blood) -col- 
ored due to until her bacillus. 
Outwardly, Hit* apiiearanfe of 
tbe bread Is the same, bot 
when It is cut open red streaks 
are seen In the crumb. Tills 
disease and the one described 
previously nre most trouble- 
some to Hit linker, because 
once the disease sets In, ll Is 
an ext ninth dltlUulr matter 
to enulhiite It 1 lie utiiHmt 
cletinllness must Is observed 
tu jirevent the (scurrenee of 
I best* diseases and to destroy 
them once they do set In 
llreud also lias a tendency 
t Is II first rate nietltnm for the 

Holds. Various molds cun 

prtsluce various colors In the bread For exumple, the 
mold inucnr pnslnres a white coloration, ns|s*rglllus 
glum us a bluish green coloration, etc Reddish und 
blink siiotH mnv iilmi V pnslucetl h) molds Neither 
the molds themselves nor the deronqsmlllon products 
width are brought ulsmt bv their presence In the broad 
are tltltlirlous to the health hut thev make the bread 
unstsittlv In npjsiinince and uniwlutnblc 
There nre various pret mil Ions to V followed In order 
to avoid the devilopment of these diseases In bread 
V modenitelv high temperature Is favorable for tho 
growth or the biiiterin Warm bread should Is* ctsded 
off qulcklv sfltr baking The nmlslura In the bread ts 
also of Importance In this respect Moisture promotes 
the growth of the hnrilll, unit hence a poorl) baked 
brand In which the moisture foment Is high will V 
tisire apt to be uttneked hy the gt nits than a well baked 
bread The sir In the nsan In width the bread Is kept 
mast not be moist Well baked bread, nsiled os quickly 
ns ismsllde and kept In an alrt tlrv and not hsi warm 
room will not he suhjeet to these diseases Of course, 
the main prerequlslle Is pnlnstuklng tlconllncss In the 
Isiklng o]s*rutlon und In ibt linking nsims. 

Tests of Tires Made from Reclaimed Rubber 

T HE Bureau of Ktnndunls hns placed an order with 
one of the rubber comisinhs for the making of flfty 
tires using various nmotmls of ret lalnied rubber In the 
Ireuds. After manufactun, these tires nro to be tested 
In the laboratory and also on trucks of the Post Office 
Iiepnrtmcnt over four dlffaranl His* of roads, so that 
the relative wear of the different rtniiisiundH can be 
determined 
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Recent Achievements in 
Engines, 


D I ( ENT progress In aeronautic* has 
Immu ii Inn mi bewildering In It* ex- 
it lit und variety The world's speed 
reeunl now stands at nearly 245 
iuIIpm tier bonr Awe-Inspiring endur- 
ance records and a non-stop 
to-couNt lllglit ure llkewlxe to the iredlt of 
the Ainerlriin Army Air Kersleo Engines 
on full iHiwtr tests ure now exiieUed to 
run 2 r >0 lionrs coatlnuonMl> Gliders re- 
nmln uloft for ninny hour* with nothing 
bur ulr uirrentH and the skill of pilots to 
sustain them llillcopters huvo risen ver- 
tliulU, how red o\er u alien isilnt, made 
complete ilroult* In horizontal dlglit Airplanes have 
lieen at trolled to dirigibles whlli Isilli tjpes of aircraft 
wire In rapid tllght Metal Is displacing wood In the 
const rut tlon of ulrplime*. Pilotless planes curry out 
coinplU utcd oolutlons. The tulence of uerodynumles 
bus progressed to tlie uillial cn Ini lotion of the lifting 
ciiiault) of candiered wing set lions, and It* art to the 
design of llili k, high lift wings providing relatively Im- 
mense depths of stria lure for sustaining hind*, while 
maintaining ull the elllihncy of the lldn wings we huie 
been act listen ail to thus fur Hups at the reur edge, 
os well as Inginlousl) de\ lsed slots In wings luac at 
most doubled their lifting uipmltj, thus facilitating 
alow landings. 

lint out of nil this uotlvlty a number of things emerge 
very definite^ and three unmlstnka hie lines of ucldcie- 
inent In practhal ailutlon aiss-ar before us. 

First, tlie enormous Increase In tlie endurance und 
relluhllJt) of Isdit planes anil motors, as shown by the 
const tier* sist flight und by recent Nn\y engine tests. 
Next the v«ry rapid approuih of night flying Third, 
the advent of the glider, of which tlie motorised glider 
or low powered ulrplnno Is the direct sequel 

Tlie Coast-to-Coast Flight and It* Lessons 

The const lo-conat flight Is undoubtedly one of the 
roost dramatic udilevi tnents of modirn aeronautics. 
Tlie Interest and cnthiislnsni which It nnnuied were 
country wide, and almost as great ns thut following the 
famous flight of the “NC-4" aiross the Atlantic But 
(Ills flight lin* fur more practical Klgnlflinnco than n 
mere stunt or record It Is a lundmark In Hie devi lop- 
men t of plane reliability and murks the last uct In a 
a real chronology of achleyetnent 
On Oi tuber ft and fl, 1022, lieutenant* John A 
Mm ready and Oakley fl Kelly, of the Army Air 
Service, Hying oyer Itis-kwell Field Sun Diego, 
Onllf , In a Fokker 'T IV ’ plane (torined the "T 2” 
by the Army), equipped with the famous Uherty 
motor, cstubllshed an endurance record of 3fl hours 
and IS minutes continuous flight On November 3 
and 4 the same imn In the same plunc flew from 
Rotkyvtll I'kld, crossed the Bookies In spite of 
violent storms and came down at Schoen Field, Tort 
Benjamin Harrison Ind, after covering Hn ulrtlm 
dlsium-c if appraxlnmtelv 20fl0 miles, In a nonstop 
flight of 27 hours (10 minutes. Their failure to reach 
the Vllnntlc wus due to n leaky radiator, which such 
cun rgency mcuHitres ns tsiurlng coffee soup und con 
denned milk Into the wuter system could not remedy 
Early In April of the same year, the same i*»rslstent 
pilots Isnt tlielr own endurance records by flying over 
Mel <sik Hi Id nnytem, Ohio, for 3fl hours no minutes, 
when they wire forced to lund by a cracked water 
Jut ket 

They then deyolcd tlielr energies In preparation fbr 
n second attempt to iiiuke a nou-atop cross-con ttnont 
flight, burked hv the skilled efforts of Army engineers 
and merhnnlos, tuklng eyerv precaution both ns regards 
plane uml motor The now historic “F-4” Is worth 
careful study It is a huge cantilever monoplane of 
WO square feet of wing area Tlie wing alts right on 
top of the fuselage and nothing remains of the numer- 
ous struts and wires which are generally a dm Misted 
with tlie trussing of sn airplane wing The wing tapers 
In thickness nnd plan form from root to tip so thut It 
has a maximum strength near the fuselage where also 
the maximum bending loads must lie met Its outer 
covering Is of very thin veneer, most skilfully applied. 
Instead of the usual linen The body or fuselage Ismode up 


With 4 the Men Who Fly — I 



Practical Aviation, Such as the Coast-to Coast Flight, Better 
and Arrangements for Night Flying 


By Alexander Klemtn 

Lecturer on Aetontotlct, 


nt welded steel tubing One of the moet noteworthy 
feutnres of the plane Is that the pilot sits right 
beside tlie engine All Hie engine controls ure thus 
yery short, and the slightest defect In the engine 
or the giro, oil or water systems Is Immediately 
noticeable Although the mm blue was originally 
designed lo curry a pilot and eight 
passengers, very few alterations were 


J VlATfON u forging ahead 
And e from tuch ipectacular 
achievement t at the huge dm- 
giblet and thetr mooring maiti of the type here 
thown, at Veil at the liny lov-poVered atrplanet 
and ghden, there hat of late been a tleady succes- 
sion of remarkable improvementt and developmenlt 
in flying craft W e have atked Mr Alexander 
Klemtn, the veU-lpiovn authority on aviation, to 
rev lev for us the outilandmg developmenlt m the 
aeronautical vorld, and the accompanying article 
it the retail Became of ifs length ve nave found 
it neccuary to publuh th is article m tvo parti 
The tecond part v ill appear in our November 

—The Editor 


Diminutive seaplane constructed by the Cox-Klemia 
organization for nee as a scant with mbatsrines. 
Measures IS feet over all, and weighs IM pounds 

out the cabin door and converting It Into a sliding one, 
they gave tlus man In the csbin the poeriblllty of stick- 
ing out almost his entire body Into the air for tnspec- 


inudt for the crrow-conllni ntal flight, tieymid installing 
more fuel ranks, bringing Hie total gasoline cuiuclty up 
to T,l!i gallons, and Installing another set of engine and 
flying controls In the cabin so that the pllota could 
more conveniently rellevi euili other Precautions 
taken I* fore the flnul flight were many, but not In the 
dim tlon of lm reusing the strength of the plane or 
changing Its flying qualities. Umrning from previous 
experience, the pilots took up a quantity of anti leak 
compound whbh could he Injicted under pressure into 
tlie Cisdlng system, took a iqim-e liattery, on extra guise 
line gage, and reinforced nil Hie pipe lines. By cutting 



the enormous speeds relative to all ocher methods at 
transportation, la not negligible. When fully loaded 
with Its 785 gallons of gasoline for the coaat-to-doaaf 
flight, the machine weighed a flew hundred pounds 
above five tone. 

Leaving Roosevelt Field, Ll,ro May 2 at Boca, Me- 
f ready and Kelly reached Rockwell Field. San Diego, 
un the following afternoun after a non-stop flight of 
20 hours 00 minutes, and covering an airline distance 
of 2000 miles. According to the pilots' own estimates 
the average speed maintained was 93ft miles and the 
Uherty motor functioned steadily at 00 per cent of its 
full 400 horsepower 

In the initial stages of the flight the plane was greatly 
overloaded, and an ulUtnde of only 1000 feet could be 
maintained over Long Island. New York City and New 
Jersey, although It remained under perfect control 
At the end of the first half hour, the battery regulator 
gave trouble and only half an hoar's hard work by 
Kelly saved the trip from failure In lta Initial stages. 
Reaching Indianapolis, darkness overtook the flyers, 
und then, between Indianapolis and Tucnmcari grave- 
yard In New Mexico, they flew by compass aliens Try- 
ing to get their exact bearings In northern Arizing, 
they flew low and hud the moat exciting time of what 
they called a humdrum flight. They passed over ravines, 
forests and canyons, and In spite of treacherous sir 
currents they negotiated a jsttli between the walls of 
one deep canyon They welcomed the hangars of Bock- 
well Field with relief, nevertheless, and came down In 
perfect condition, although neither flyer had slept dur- 
ing the entire trip. The man who was not actually at 
tlie wheel always found plenty to do In watching gages 
and Instruments, and in keeping the log The sole 
effect of the tremendous physical effort Involved was a 
little dlfllculty In hearing Induced by the steady roar 
of the motor People liml lined the whole route, Pitts- 
burgh. Dayton, Indianapolis. Tucnmcari and Wlcken- 
burg, Arizona, being the main points passed on a remark- 
ably correct course. One hundred thousand people wel- 
comed the pilots at San Diego, and telegrams. Includ- 
ing one from President Harding, poured In with coc- 
gratnlathsis. 

The lessons of the flight are most Important Ap- 
parently the airplane Is now ready for commercial 
air transportation In all this arduous work, under 
all sorts of flying conditions, in emergency land- 
ings, the “* -4” showed no signs whatsoever of 
structural weakness, lack of control or Instability 
Given pllota experienced In croae-conntry work, 
tliera seem to be no insuperable dl faculties in navi- 
gation, whether by day or by night— although 
the pilots state they would have welcomed signs 
marking towns and other landmarks, particularly 
by night The economics of the airplane are not so 
disappointing, and It Is evident that a commercial 
be overloaded to a large extent without 


Extraordinary Advances In Engine E m 
Analyzing the dtfflrnltles experienced in 
successful efforts at these men, we see that 
He* In the engine, or more broadly In the 
ae a whole 

It la true that the Liberty et 

great regularity But It did crack a water 
is time that on the coeet-tn-coaet trip, the 
stood up well But still engtna, fuel 
water system haw to be watched with ralL 
apparently give all the trouble. Here seems 
crux of the proble m g r ea ter reliability in f 
and Its t» imitation. The installation ef nips 
carburetor, and the Ignition, alt purely K 
problems, requiring no knowledge Of 



and vast quantities of gasoline to carry very little be- 
sides pilot and fuel. But the “F-4," weighing 5100 
pounds empty, carries a useful load of S500 pounds and 
provides for a flight range of six hours, carrying over 
2000 pounds of what commercial aviators rail “pay 
load"— mall, passengers or freight— ‘ 
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< ’lieyennc Smaller light*, «ltli u vlxJlilllty of only 30 
ml leu, will In* pluced lit emergency Held* every A6 mile* 
along the route Vvtutlon muting beacon* every three 
ndlex, hh well iin wound wind IndieutorN and red light* 
to mnrk buildings nnd other obstacles ut landing fields, 


of the engine. Cheyenne Smaller light*, with a vlxJlilllty of only 30 

Other engine* recently ■■■"— - ••'** — «*••———. «->*'- *.. — • >* —in- 

built, and not quite ao re- 
fined a* regard* low weight 
per horsepower, fortunately 
■how even more gratifying 
reeulta a* regard* reliability 
Thu* all engine* pnrchaeed 
hyr the Navy now have to 
■tend an endurance teat of 
200 hour* at full power And 
me particular motor ha* 

■hown truly remarkable pow- 
er* of endurance Ttit* 1* 
the B-4, built by the well- 
known Wright Aeronautical 
Corporation. It 1* an eight 
cylinder motor of appmxl 
mutely 200 horaepower. 
which, when teated by the 
Navy Department, ran con- 

tlnoouely at foil power for — - - — - - - 

6Tfi bonra. During the teat. Held of tllumlnailng engineering 1* rniddly developing 

It wonld have covered «t the u*ual enduing *peed main- lower pressure* and the air 1* not compressed to pres- Rome of lliese devices merit hrii*f description 
tallied hr the Navy aeaplano* a flight dlatance of ap- aura* above 200 or fklO pound* per wiuarv Inch »o that The very large Air Mnll lighthouse* are aoniewhat 

proxlthateh- 00,000 mile*, or two and a half time* air compression ii lea* of a difficulty Besides the dlfTcrent from the shore llghthouuea which nre used fbr 

around the equator The uaual high-grade automobile problem of bringing down the weight and IncrenHlng *hfpplng To *ult the need* of pitot* tliev will revolve 

travel* 0800 mike per annum. The new engine could tlte speed of revolution without cutting down efficiency their electrical light* of 000, (100,000 cundlepowror on top 


A year of these extraordinarily enreful preimratlon* 
and the nnturu) advantage* of the verv level country 
between (’Idea go nnd c’ln venne ure expected to make 
this night leg of the service almost as safe ns (lay fly- 
ing (Vrlalnly, Mu< ready and Kelly would hHve Item 
thankful for even n fruition of these devices Installed 
along the route There I* no doubt that with these 
wonderful adjunct*, night living I* entirely practicable 
and will ultimately Is* an general a* marine navigation 
by night If the Air Mall la xiiiveHHful In maintaining 
11* night living Hchedule, the foul will be one of the 


It 1* Interesting to *e* 
I* In lit) cull* on otlie 
Industry Indeed In t 
nnd oilier night flying 


all-embracing the airplane 
mhe* of engineering and 
uvlslon of aerial heanma 
■* n new and fascinating 


drtts Rich an automobile for nine yearn a 


■lectrical light* of 000,000,000 cnndlepowrcr on top 
Ir lower*, throwing a beam of light three degree* 
the horiann and making three complete revolu- 
every minute These lights, on ground* of ex- 


Ourtalnly there la every nwa to be (nulled by of the liquid fuel would he extremely small and likely pense. willl be operated only when plane* nre expected. 
tb«M toun*. (live Uacreody and Kelly an engine ruch to give trouble. The somewhat smaller aerial lighthouses, to he placed 

a* tkteVi, put It Into u plane a* reliable a* the “F-t" Both the Navy’s experiment* nnd those of Junker* every 26 miles along the route, will, on the contrary 

Me tb It that all pipe line* and aurifiary device* of the are at too early a stags tot much Information to be operate continuously They are onnHtructed on different 

MdM Auction teUably, and the possibility of trouble available, but the conjecture I* that both line* of work principle*. They huve been developed by an American 

M filaht wHTbe as remote a* that of trouble on a giant are cm the sembDteeei principle, with less «x>m|tree*or company which I* a unit of an international corpora- 

dlfflcultlea to overcoma. Many typee of this principle (Continued on poor gflj) 


SCIENTIFIC AMERICAN 


OCTOHB, 1928 


Our Point of View 


The Return of the Apprentice 

D LTIIOIUIII then* In n growing doubt os to 
ulirtlier the KiNid old days wen* quite us 
pxttl as we bate been tuught to belli ve, there 
are undoubledl) some res)ie<tM In which they 
Kiuqiuiwed the times In which we live. Ity wuj or 
instance, outsider the da} of the old apprenticeship 
system and the miiwrh muster workmen who grow 
out of It Living In the home of his employer, hound 
to him for n period of years, the lud commenced with 
the simplest elements of his trade nnd was required 
to Issume thoroughly eflh tent In one detail of his 
training before another conld lie taken up After a 
period of Instruction, froquentlj lasting for seven years, 
lie gruduntml as a highly accomplished workman, exiiert 
In etnry brant h of his trade Of the ability of these 
workmen of medieval times we liuve abundant e\l 
donee In the superb masterpieces that have survived 
to the present day 

Labor saving machinery and our modern fondness for 
specialisation, to say nothing of the tremendous rush 
of modern competition, have obliterated the indentured 
apprentice, and with him of course has gono also Die 
highly skilled nnd versatile nrtlsHn Today the runka 
of ao-eulled skilled lalsir are largely Hlled up with 
labor which tails Itaclf skilled, but Is altogether un- 
skilled, and, as a direct consequence, not toil) does 
the grude of work turned out betfr no comisirlson with 
that of earlier days, but the unskilled nnd unlrnlned 
mechanics tend grcutly to diminish the output and add 
Immeasurably to Its cast 

Obviously, Die remedy lien In tile resumption us 
far as may be, of the liest features of the old appren- 
ticeship system, shortening the perils! of training nnd 
adjusting the svstem to the condlDias of our uuslem 
Industry Prolsiblv It Is known to few outside the 
Held Involved. Dull a most earnest nnd successful effort 
Is now being mude in Die building trudes to do this 
very thing, nnd with a view to bringing this vital 
movement to the nnllce of the public Mr Hravenor 
Clarkson recently Invited a large coinpuny of editors 
of this city to meet Die representatives both of employ- 
ers and of lalsir at a luncheon, and leum from them 
what has been done 

The situation of today us outlined by Mr Hurl L. 
Kenner. President of the Apprenticeship Commission, 
Is that In nearly all of the skilled trades the supply 
of akllled mechnnhu has dei lined until (here tire not 
more than 00 per rent us many uialluble In many trades 
us there were ten years ago. Some skilled mechanics. 
It la true come over from Europe, hut for twenty live 
years past the number has been practically negligible 
Hence wre must depend U|sm our own efforts, nnd edu 
cate our American Isos for the skilled t nub's The 
Commission has put in operation a system which alms 
to give the apprentice a thorough and well rounded 
course of training the bulk of the Instruction Mng 
given In the shop or on the Job It has been arranged 
that while the young man Is learning “how" on the 
Job. he shall learn “why" hy attending some form of 
training school In this respect, the Commission hus 
met with the eothiudustlo support nnd cooperation of 
the Hoard of Kducuthm Well-equipped classrooms 
and leathers have been supplied courses of study 
have been outlined nnd huve been adopted, and ample 
funds have lieen prmlded It augurs well for the sola 
thin of Dlls great prohletn, tbut not only the employer*, 
but the labor organisations also are giving the new sys- 
tem their hourly sup|s>rt Incidentally, Mr Kenner 
drew attention to tlie fact, thnt under the present 
method, American Isiys nre lielng brought up to better 
cklmnahlp, since the seeds of radicalism and discontent 
can And no congenial soil among Die ranks of highly 
successful and akllled craftsmen. 

Speaking for the Chairman of the Board of Educa- 
tion, Hr Eugene Glhney drew attention to what be 
aptly railed “The rerant democratliatlon of higher edu- 
cation " which makes possible for every cltlsra a high 


tyiie of Intellectual training The humble parent would 
like to see her son In the professions, yet, now that the 
trowel Is earning more tbun the pen, there Is a mud 
rush to escuiw Die white iiillar brigade. So tlie schisd 
was railed In to develop a vocational training that 
should rum out In a month a bricklayer or a plumber 
This hus been regulated, and the proper balance Is 
now being found In giving the apprentice his Intellectual 
equipment In the classrooms, while he Is acquiring 
experience and skill during his tiny's labor on the Job. 

Crewless Airplanes 

D UE crewless airplane, us Its name Implies, Is 
flown without n pilot Its control, as lo 
height and dlretflnn, is effected by means of 
radio Impulses sent from some point outside 
of Itself So fur as Its control Is concerned, the machine 
Is In Die same class as the radio-controlled torpedo 
und It Is subjected to somewhat the sume limitations. 
It will be rememliered thut the earlier attempts to pro- 
duce n radio-controlled tons-do culled for suih control 
to be made from the shore nnd, as we pointed out In 
those earlier days of experimentation, the range of the 
torpedo was limited by the range of vision and also 
by Die fait Dint It would he imismslhle accurately to 
steer the torpedo If It moved very far from a straight 
line drawn from lh« otiserver to the target The same 
inherent conditions of Ihe problem would render It 
difficult for nn observer placed In some fixed anil dis- 
tant position to direct a crew less airplane against a 
ship nt sen. or any definite object such as a machine- 
gun nest or a battery In fnct the prohlem will be 
further complicated In the case of the airplane, by 
(ho fait Dint, since It Is In the olr and (he observer 
on the ground, ho can never lie ccrtnln, as he straight 
ens out the ulr plnne for the final dive, that It Is 
isilnteil directly nt Its target — ronsninenMy, It will 
pnihablv strike short of or tieynnd the target 
Hence, t« dim t hy radio a lorpedo, a crewless torpedo 
boat, or n crewless airplane, wilh sufficient accuracy 
to make a direct hit on u definite large!, It Is necessary 
that the radio control he exercised hy a piloted alrplnne 
which files nlsive the torpedo, und above and liehlnd 
the crew less alrplnne Pot-liu k shooting Is never profit- 
able, that Is to say It Is rarely worth the expenditure 
of Dine and materials. Tlie crewless airplane, for In 
stance. If loaded with a heniy charge of T N T and 
directed from another maehine, would be a deadly 
weaism for the destruction of bridges, ammunition 
dumps and a tarlety of other rallltory objectives, but 
to send a fleet of these machines Into the air, dispatch 
them, unattended, over the enemy terrain, and cause 
them to dive for the final blow, would be very hap- 
hnxard work Tlie same amount of high explosive fired 
from heavy artillery would, In our opinion, do much 
more effective work The radio-controlled torpedo Is 
Intended to be steered from the air, and we presume 
nothing less than this Is contemplated In the use of 
the crewless airplane 


third, to Insist upon reconstruction of existing roods 
ut places which have proved especially dangerous, audit 
for Instance, ns grade crossings and approaches to 
bridges , and lastly, to Improve the location of tbs center 
line on dangerous curves and elevations. Particularly 
urgent Is the call tor standard practice throughout the 
country In respect to the location of danger signals, 


of the roadway with regulation of traffic on curves. 
On the completion of tranaconttnental routes there toll 
be an increuse of Interstate traffic, and when a driver 
passes into u new sect loo of the country, where the 
regulations, signal posts, etc„ differ from those in his 
own Htate, he Is liable, without Intending It, to break 
local Htate rules, thereby becoming a danger both to 
himself and others. Hence, the need for standardised 
rales, nnd so far ns possible, standardised construc- 
tions from one end of the country to the other 
PerlmiM tlie most important recommendations of all 
are those which have to do with curves an roadways 
und the approaches to them, and particularly the sug- 
gestion that there should be cleared away whenever 


at a d 


on the Inner ride of the approach, w 
stble to obtain a right of the other a 
tunee from the curve of at 1 
more, the curves should be banked as a protection 
against skidding nnd to assist the driver In keeping 
within the Unfits of his own half of the road. It Is 
recommended thut this superelevation vary from noth- 
ing for a three-degree enrve to ono Inch per foot of 
width for curves of twenty degrees or sharper Fur- 
thermore, on all curves of more than four degrees the 
pavement should lie widened on the Inside one-half foot 
for each one-degree Increase In curvature, and the wid- 
ening nnd Itonklng should start at a minimum of 00 foet 
liefore reaching the beginning of the curve. Another 
important recommendation Is thut a line about four 
Inches in width should be painted o 
of the pavement on all c ~ 

tlon of all sharp and dangerous curves should be given, 
by sign, about 400 feet from each end Another reeom 
mendutton, aimed at one of the most dangerous prac- 
tices of the Inexperienced or careless driver, Is that 
the traffic code should contain a law to the effect that 
the attempt to pass a motor vehicle, if going In the 
same direction on u curve cither horliontal or vertical, 
where the unobstructed line of vision Is leas than 000 
feet, should be made a misdemeanor Another impor- 
tant provision for Insuring that danger and precaution 
signs shall attract the eye, calls for the elimination 
of all advertising signs except those erected by direction 
or pernfindm of the highway officials. 

The adoption of these suggestion* of the National 
Highway Traffic Association would go far to cut down 
the annual toll of fatalities, and we recommend them 
to the careful study of the various State highway 
officials and all owners of motor oars. They would 
Impose nn hardship on the motorcar owner, at the 
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Our Point of View 


terminal porta, we Me no reason why tlie dimensions 
of future liners should not continue to Increase Oim- 
trnry to the popular impression, It 1 h a fact that during 
such a busy summer season aa this of 1923, aldpa Uke 
the “ Leviathan “Majestic' and “Aqullanla,” In spite 
of their heavy overhead charges, are able to show a 
antlsfactory profit The trip to Europe, despite lta 
coat, reveals no signs of losing lta popularity, for 
Irans-Atlantlr travel is growing steadily The enor- 
mous Increase In wealth due to war profits has placed 
the luxury of a trip to Rumps and travel on the con- 
tinent within the reach of a large cluss of iteople, who 
before the war would have looked uiwo It as a great 
extravagance go long as there are sufficient travelers 
who are willing to pay from $fiOO to $11000 for their 
accommodations, big ships will be a profitable and 
attractive venture. 

We welt remember the sensation w hlch was produced 
when Dr White, the Chief Constructor of the lirltlsh 
Navy, predieted that we should see a 1000-font ship 
upon tlie ocean At that time the largest vessels were 
the “City of Paris” and the "City of New York," each 
GOO feet in length Todtty, In the “Leviathan" and the 
“Majestic," we have practically reached the 1000-foot 
ship, and he would be a bold prophet who affirmed that 
this was the absolute limit Thus, among the papers 
read at the International Congress above referred to, 
we find that 81r Cj rll Kirkpatrick, Engineer In Chief 
of the Port of I/rndon Authority, comddera that vessels 
over 1000 feet will lie built, and recommends that the 
entrance locks to the berths intended for the largest 
ships of the future should be 1100 feet lung, 130 feet 
wide and 4G feet deep over the sill He recommends 
the same dimensions for future dry-docks, with the 
floor four feet lower than the Mill to permit of facllt 
tatlng repairs, on disabled ships. Mr F Wentworth 
Shields of the Port of Southampton stated that those 
who lmd to deni with the situation at the port fre- 
quented by the largest liners were most anxious to 
know whether owners and builders would eventually 
act afloat ships of (10,000 or HO, 000 tons. According to 
this, and other authorities, llie limit of the slxe of 
future ships should be set. not by the ship builders or 
owners but by the dock owners, who would demand 
un Increased rate per ton for the dock accommodation 
of the larger ships. He tells us thut to accommodate 
a ship drawing 40 feet, which Is the maximum draft 
of (be “leviathan” and “Majestic," costa *1,000,000 per 
ship berth and Uiut u berth to accommodate a ship 
drawing GO feet would coat double that ainouut per 
berth One authority at the conference stated that the 
cost per lierth would Increase as tlie cuts* of the draft 
of the vensel that lay alongside that berth 

Now, although It seems likely thut the increase in 
flrat-claas travel, and the Increased capacity of such 
travel to pay very hlidi prices, will favor the construction 
of ships of 1000 feet or over, we are (Irmly of (he con 
■fiction that, unions some cheaper method of dock con- 
struction can bo develo|>ed, the OM-foot length, 100-foot 
breadth, und 40-foot draft of the “Majestic" will be 
the limit of dimensions for future large pamenger 
liners. 

To Bridge the Golden Gate 

RB than one of the leading engineers of this 
country has been approached of lute with the 
request to give n tentative estimate of the 
coot of building a bridge across the Oolden 
Gate at the entrance to San Francisco harbor In 
reply, they have not hesitated to state that, In spite 
of the great spun of 4000 feet, the design and construc- 
tion of such a bridge Is feasible. The difficulties of the 
project hare been those of politics and finance rather 
than that of engineering, hut recently the California 
Legislature has authorised the counties to law bonds 
for bridge and highway work which they may Jointly 
wish to put through. This removes the difficulty due 
to the fact that the bridge would Join two different 


counties, and now that this hindrance has been re- 
moved, a Committee lies been formed fur tlie construc- 
tion of the bridge, anil the city engine* r bus iimumnred 
that a 4000-font spun will be built hu-omn the Oolden 
Gate for *23 000,000 

As with the Hudson 1th er Itrldge the outstanding 
problems are rather those of finance than of engineer 
lug It would be quite possible to bridge thlH great 
gap between the headlands at the Holden (late with a 
span thnt would carry any load which might be lm 
(meed, not merely by the traffic demands of the present 
but by the Inevitable growth of truffle In the future 
The limit of span for a cantilever hrldgr is about 20oo 
feet, and hence the structure would have to he of the 
suspension type Now for a sus|ienslon bridge, not 
even 4000 fet t would be the prm tl< able limit , for tho 
engineers who have specialised In Inngsjuin sioqienslon 
bridges will agree with the statement of Mr IJmlcntlial 
that, considered merely as an engineering proposition. 
It would be possible. If tliere were a (nil for It, to 
build a HUKjienslon bridge of G0O0 feel dear spun, that 
would he isrfedly stable und enduring 

Tim estimated cost of *23 000 (lOn seems low fur a 
bridge of this magnitude, and If tlie «ltv engineer lias 
been correctly quoted, It would look ns though the city 
were building too much for tlie present need anil with 
ton little regnnl for the growth of traffic both rail anil 
vehicular, which the opemlng of Ibis greully needed 
structure la certain to promote It Is a dlffiiult and 
costly undertaking to Increase the capacity of n bus 
ismslon bridge once It has been completed Ambiguities 
will arise ns to the exact distribution of the stresses 
between tlie old and the new work, and tlie pnibablU 
ties are strong thnt enlargemint anil reconstruction 
will Involve a sacrifice of the artistic appearance of 
the structure. 

Anti-Railroad Propaganda 
NHFK'UOl'SJ among the great Institutions 
and Industries of the country which stnnd 
out head and shoulder above nil others is 
our vast railroad system Without u doubt 
tninsiMirtiitlon Is tbo basis of our modern Industrial 
life Let us never forget tlmt Hence, nny plot agnlnst 
the railroads Is n plot against the country, for If the 
villous propaganda, whlih Is now being curried on 
ngulnst tlie railroads, should succeed the whole system 
will be threatened with disorganisation and bankruptcy 
If this should happen, the disaster would embrace not 
not only those who have Invested their capital and sa\ 
Ings in tlie railroads, but the great urmy of mllrond 
employes and their families. Today the railroads of 
the country employ about 1,800000 people, Including 
more thnn 20000 olficlHls, and If we tHke the commonly 
neeepted average of five to the family, we arrive at a 
total of nine million people whose wellhrlng Is directly 
tied up with the prosperity of the railroads. A large 
und Increasing number of these employes are holders 
of railroad bonds and stocks, and tf wo add to them the 
millions of people outside of the railroads who have 
Invested In railroad securities we shall find, probably, 
that the Interests of about one-flflh of the American 
people arc closely hound up with those of the railroads. 

The propagandists of the country, bended by La 
Follette, are trying to spread abroad the fiction that 
the railroads have placed upon their pnqavlles n fic- 
titious valuation which Is about ten billion dollars 
greater than the exuct value Tlie railroads are seek- 
ing to hnve merely a fair valuation placed njsm their 
properties, and they ask that the Interstate Commerce 
Commission treat them In accordance with the terms 
of the Constitution as Interpreted by the courts. In 
taking this attitude they sliould receive the supp<irt 
of the whole country The question is not one of more 
academic Interest for If La Follette and his associates 
hare their way they will strike a blow at the railroads 
even more deadly than that with which they have 
crippled our American Merchant Marine. 




Tliere Is no donht thut the railroads are today Buf- 
fering from Mr. “sins of their fathers”, liut llte abuses 
of rebating, unlimited free passes, etc , have long passed 

away President Roosevelt did Hn excellent thing, not 

tally for Ills country but for the railroads themselves, 
when he udvis-uted the foruiutlon of the Interstate 
Commerce CnmnilNMlon In the earlier years of its 
existence, this bodv did very fine work, later, It 
begun to take on something of a political color Today, 
however, we lielleve Mint Mil Commission Is sincerely 
wlshrul to give the railroads a square deal In this 
effort, particularly in resisting the untl railroad propa 
goods a Isii e referred to, II sliould receive the hearty 
cisiperiitlon of the country acting through Its accredited 
representiiMies In Cimgress The situation Is so serious 
us to tall for Immediate action 


Hotv Fast Shall We Travel? 

j|N OOKHIIty RIM I the question as to what 
lie llie speed of intitl In the Immediate 
I future, wi must rctnooibir that It Is esism- 
I tlully one of economies, for the cost rises 
more rnpldli than the Hiss'd e*|ieclully In isean travel, 
and there Is a limit to the price Ihe public will pay 
So fur as is* an Iravi I Is concerned the question was 
answered In an artlile In our Issue of April, 1023, by 
Dr bmst big rater, In with It he showed thut to raise 
Ihe S|SH*I of till “Is. 1 ! lilt linn ’ to JSAI knots * 
would necessitate an inrreuae of 
18GOOQ Imrseisiwer, und lltul her length would have 
to he Increased to Hlsrnt WOO feet und her beam to 
1 10 fret He showed furthir thut to secure a 33-knot 
vessel, tlie lenglh Would have to he 1 1 JO fret, the beam 
147 feet anil Ihe horsepower 380,000 Hence, It was 
com lulled tlmt If we wish to cross the ocean at a speed 
of over 2G knots, we must do so In u trans-Atlantic 
air liner 

With regard to travel by rail, the Indications are thut 
00 tulles an hour will lx Mil maximum speed for many 
years In come Tlie fastest train In tlie world today, 
traveling on a regular schedule, was plat**! In service 
on Tilly of this veur on the Great Western Railway, 
England 'Die utw l rain runs between Cheltenham 
und Paddington England, and Its maximum speed Is 
obtained Utw con Swindon and Paddington, a distance 
of 77 >4 milt's, which llie timetable requires to be cov- 
ered In 79 minutes, or til a s|s**l of 61.8 miles per hour 
Although this Is the fastest train, there arc several 
expresses In tliul count rv wlilt li travel ul approximately 
the sumo sixxtd over limited distances. 

The railroad sy stilus of Mr United Brutes 1ms no 
train whetlulud In ran so fast, allhougti the speed la 
upprouihcd during the summer season between Camden 
anil Atluntlr City It would be quite possible, with 
our more powerful engines and in spite of our heavy 
trains to run trains at U0 miles an hour , but of lute 
yeurs It Iiiin been the policy of the management to re- 
duce the Missals of our fustest express trains. It Will 
bo r< numbered Ihut, twenty yeurs ago, the New York 
Central nnd the Pennsylvania Uullrmtilx InsUtuted the 
famous 20th Century trains, which ran between New 
York und t lilcugo at first In 20 hours nnd subsequently 
In 18 hoars. Tliere was a heavy ix-nalty un these 
trains If they were late on arrival, anil the engineers 
were under orders to make up anv lost time as quickly 
us possible Tills they Invariably did, and autue very 
fust running was done 

Tho writer traveled In the cnb of the New York 
Central's 20th Century train for moat of the distance 
from New lurk to Cldcngo and back, nnd by careful 
Htop-wutrU timing, secured some remurkHhle records. 
Ini litdlng four successive miles In the Mohawk Vallpy 
at 83 mile* an hour and considerable stretches of 
tangent down the Hudson River Division at a sustained 
speed of 79 miles an hour On the Inst named run, the 
train left Albany 2A minutes late and In spite of numer- 
ous slowdowns made the rim of 13173 miles from 
Albany to Spuyten Duyvll, Now York, in Ul mlnatas. 
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Our Abrams Investigation — I. 

Some Preliminary Impressions Regarding the Electronic Reactions of Abrams 

By the Staff 







bo*t racing began to taka on an International flavor, 
with all the compstitive taatlneta to which It appeals, 
yachting received (ha greatest Impetus which haa ever 
bean given to tt m an Id long history, 

T Uilh s nuo ia, it now became possible to dispense very 
largely. If not altogether, with the aervtoaa of paid pro- 
ftaatwnl aklppara and ataman, and there haa been bred 
Amflg as, and Indeed throughout the whole yachting 
wojrid. a moo at amatean who can hold their own, 
both at thalsheel or In the handling of tb* sails, with 
tba baet or the prefaastonal men. 


Another Inflnance which has been moat potent In the 
promotion of yachting was the great war, with the sub- 
sequent high rate at wage* demanded by the hired 
hand. This, coupled with the great first cost of a 
yacht, has tendered It practically Imperative that the 
owner should depend upon himself and hla yachting 
friend* for the crew 

Among the many cups, Nnllonal and International, 
Which are now being raced for year by year, none haa 
attracted bo ranch attention, or produced such excellent 
competition u that between what are known aa the 


Moot a of the present year also have shown what a 
great hold tlie sport has taken upon the American 
people Thus, nearly TfiO vessels started In the Regatta 
daring the recent Lnrchmont race week, and, judging 
from the number of new boats that ate planned for 
next year. It la evident that the sen son of 1924 win 
ranke an even more remarkable showing 
The first International contest for the cup offered 
for six-meter boots took place In British waters In 1921. 
The majority of the races were sailed under the condl- 
( Continued on page 295) 
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Practical Criminology at Work 

Some of the Adventures of the Scientific Modem Detective 

By Norman G. Meade 

mined by proper and exact method*, hat the next step out corroboration, and tike detectives waited tor Hamll- 
In to measure nil of them consecutively at the morale ton's report of III* findings, 

end from the right to tile left around the barrel It will In preparation tor a inleroacoplc deductive examtna- 
Iw found that the groove* imd the land* vary meaaur- tlun of the room, Humlltun aniiplied himself with a 
ahly in width due to unavoidable Inaccuracies in the special microscope, measuring device*, chemical*, draft- 
manufacturing process. tng Instruments, chemical blood reagents and rubber 

The tint thing, therefore, Is to determine whether glove*. Kroin Immediately Inside of the door, he made 
(lie mortal bullet wn* fired from the defendant's gun hi* first general survey of every blood spot wherever 
and if the marks were made by the rifling at the morale located upon floor, walls or fumisHIngs, and carefully 
of his gun The measurements around the munle of calculated where each wound in the human body mu*t 
thi gun showing the width of the land* and the grooves be located to spatter the blood where found. He then 

will correspond to the marks on the bullet if it was reversed this preliminary process and traced the steps 

fired from that gun The final marking of the bullet from where the bodies were Ant wounded to where the 
comes from the niussle of the gun and any murks or large apota showed that they finally rested 
mi usurements In the center of the barrel or ut the It was determined that the first shot waa fired when 
breech are of no consequence In the test. Near the base the officers were Juat Inside of the door, but ao far 

of the bullet, which la lust to leuve the muule, will be there was nothing to show the order In which the ahota 

found the murklngs corresponding to the gun from hud been fired, or which had been fired first The three 

whlili It was fired, and those have to be measured bullets removed from the hndlea of the slain officers 

accurately also Measurements af the gun anil the but at the autopsy were examined by Hamilton and found 
let are made mlcraeroph ullv beginning from a certain to be of three different makes. Examination of tbe 
|>olm and following around the barrel at Die end. A rear or the cylinder of the mortal gun showed that the 

net of measurement* of the bullet luld out to a large first and second cartridges exploded had contained the 

acute can be revolved on u similar set of measurements bullets found In the chief of detectives, and the third 

of the muule of the gun and If there Is a variation and last bullet had entered the body of the chief of 

of even one measurement, there Is n suspicion that the |s>llce The first ballet wounded but did not kill the 

bullet came from another gun, and If there Is a variu chief of detectives The chief of police hud on a derby 

Mon of two or three measurements, It Is almost con- lial, and bis lieud was held down either by himself or 
elusive evidence that the defendant's gun did not fire the the burglar who was not shooting The total shot went 
mortal bullet through the top of bis head Into tbe brain and tbe 

It often occur* that at the rim of the bore there is officer fell, as shown by the large blood hemorrhage. In 

sons' act (denial mnrk such ns rust nr n bruise which the pocket of the captured burglar there were a number 

IHhqUKNTI.V “ homicide case rests prl causes nn elevation of the metal These morale condl- of Jig-caliber cartridges of two different makes which 

■narlly upon the question "Was the mot- Him* l<*«ve certain marks or scratches on the bullet, corresponded In age and appearance to those found In 

till hullet fired from the defendant a gunf nna lf n«'rlul bullet corresponds to these marks, the revolver When Hamilton's work wum completed. 

For many years. In a large number of »»«l to tire- measurements af the test bullets, only that his report was submitted to tbe detective department 

cuses, eonvlitlon utter conviction lias oc- " u « It undoubtedly fired through the same gun Theae and showed a startling corroboration of the story of the 

curred hev a use tlie methods used to an 11 re a few things to l>o observed and avoided, otherwise prisoner, of which he hod remained In Ignorance It 

swer this question, accepted -by pi-aNoukllng attorneys, «“ Innocent iierson might lie unjustly convicted, due to had checked up event* In the naan so accurately that 

the court and the Jury us sufficient and convincing, have hick of appreciation of scientific facts the prisoner was sentenced to life lmpriauoment 

been faulty Tlie defendant's attorney Inis been pre- Just how a criminologist goes about his work of nr- Cases frequently occur where suspicion points to a 
vented by luek of funds or lack of knowledge from curately checking up the condl I Ions surrounding a homl- person us guilty of murder where. In reality, the slain 
adequately examining the possibilities of error «hle ruse Is well Illustrated by the work of Albert II person was killed by a self-inflicted wound. Certain 

There 1s a certain rigid scientific procedure which Hamilton, Ihe foremoat ndcrochemlcul exandner H nd definite steps are taken to prove such conditions, and 
should he applied In all cuwm Involving Ihe question criminologist In the country, who has figured as an may be well illustrated by a suicide com a short time 
whether the mortal bullet punned through tlie defen- expert In about one hundred and sixty murder cases ago 

dant’s gun All Identifying marks must be observed ■“ all parts of the country, ns well ns hnndreds of civil In a small village In eastern New York, where the 
and accurate measurement made that shew the i a liber enure For exutnple, a few years ago Elmira, N Y, principal Industry Is the inunufueture of cotton and 
of the gnn and the bullet, the manufacture und the hud un epidemic of burglaries and the city seemed to woolen goods, there lived a young man and hU wlfr, to 
style of weRpon through which the bullet was fired he Infested with porch climber* and keylxde artists, whom we will give tlie name of Brown. Living with 



Compound microscope with micrometer measuring 
to 0.90001 inch, noed for measuring identification 
marks, blood corpuscles, etc. 
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aibte mtacsrrtsg* of Jostles, for Innocent people often 
behave In tbo awe* manner aa guilty one*. They knew 
that It was possible for a person trained and skilled 
In the analysis of pm-shot wounds and weapons to 
examine the body, the weapon, the bullet and Hie con 
dittoes surrounding the death of the victim und deter 
mine whether murder hnd been done or death was 
caused by the victim's own hand. 

Therefore, the body will subjected to a critical exam 
(nation liy Hamilton, which was short, for lie knew at 


made by the limn were declared to be Identical with 
those that had been followed for no many miles. 

A casual Inspection disclosed no Injuries on the man's 
bod}, and his clothing wu* eleun und without evidence 
of blood stains except on the thick edge of tile eole of 
the right shoe, where there was n dark red de|smlt 
about u quarter of an Inch In dlaiiietir It upptared to 
the sheriff to be a blond stnln, and when the Mexican 
was usked to explain Its presence n plied that be bad 
been riding a burro and he must Iimi pricked the 



murdor ballot magnified U dlamators, with actual dlmaoaton* marked of tha gronvea and landa. It wai claimed that 
ehose muaala dlramakma an ahown at tha right Caster Mleroaeoea micrometer arale uwd Is making dalleaU mean ran 
heated plotol, Shewing, by <* renews from tha mark* on tbo bullet, that tha latter could not ham boon And from th 
The role ef the microscope In establishing guilt and Innocence 


tha bullet waa Itrad Joining 1110 VlctJll 
mta. JWeUt Craae- T li e murderer whs Ben- 
ts weapon ten cod to life Imprison- 
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Behind the Underwriters’ Label 

The Gruelling Tests Imposed by the Insurance Man Upon Materials and Appliances 

By A. G. Ingalls 


fj W 

I h 


r==== lHKN we read that a manufactured product 
ItWI bus •*■*'*» “approved ’ by the Underwrltera, 

* « SMI nliat la tlm reaction that takea place In 
nur mind? Otnloualy, the pliraae haa a 
l^a^^HI faMirable slgnlfh anee elae tlie munufHC- 

1 1 tnrere would not Intlude It In tlie deacrlp- 

tlon nf Ida product If we are Ihe uveruge human being, 
buay with trouhlea of our own, the chances are that 
somewhere In a remote comer of our mind we may have 
a liu*} Idea that the pliraae Indicate* that the object 
la Itrepnaif Mnybe the manufacturer, when he Rot 
around to It, sent n sample of Ida product to the Under 
writers, and tlie latter, tni-nimc It over In their lianda 
a moment und nixing It up aald It looked as If It 
wouldn't hum tery easily and an wrote back that ua 
far ua they were concerned he could use tlielr label 
and approval If they wanted to 

llut It Ian t done Ihul wav 

The way It la done, whli h la the iriat of thla alory. 



a Are? Thla Is only one example of the many teats. 

Neeesaarlly, since all kinds of things are to be tested, 
tlie Ug Chicago laboratories Include several kinds of 
work. There Is a chemical laboratory; an electrical 
laboratory , a mechanical and a hydraulic laboratory , a 
tire- testing laboratory , and several others. In all these 
laboratories there Is sn Immense amount of tasting appa 
ratus, and It has to lie added to cnnttnually because 
there Is no uniformity In the nature of the things to be 
tested When a brand-new device reaches them aome- 

, ~ . one I mm to tlilnk up a new aptwrutus to test It with. 

^ i Manifestly It Is Impossible to teat every Item of every 

antt-slsr* properties, (t Trrlsa manufactured product In I lie Chicago laboratories. Las) 

r u, <Wt«rmta« wtodwr h la nf- year six hundred million labels were pasted on ap- 

”th 'kr thTSl? Hty °* '** b * i ' ur proved products. The result Is that much of the work 

, . . , must be conducted outside Wherever In the nation 

t widely dlBsrsut tests whose succtssfal pas- thing, are „i U d« the Underwriters’ men must go. For, 
mesns lower taauauce rates to the user of tbs , f only a sample „t a given product Is tested, what 

equipment in question aasurance Is there that the output will be kept up to 


la tlie best aort of pnaif tliiit lo have earned the right 
to bear the words, "Underw rtti re Laboratories— In 
s|km tell," a product must Imvi punwd through un In- 
qulaltlon, tlgunitlvely and literally of fire and water 
When the Underwriters huve llnlslied testing an uppll 
unee, or a new kind of roofing, or of flooring, or any- 
thing else und have approved It— If they have upproved 
It— It Is a mu ft. het that It not only Involves u low fire 
risk, hut Is from every ordinary angle a good und de- 
Iiemlulile piece of merchandise 

How they do go at the Job la nhl> and Interestingly 
told In u work entitled, “A Syndiol of Kufely, by Uarrt 
Chase Ilrearley, wlio begins at the beginning und tells 
how the whole work of ln*|>ertlon as now practiced 
grtw out of an Idea In the mind of one man thirty 
years ago It was In 188R, the year of the Worlds 
hair at ( hlengo, and the electrical Installation al tin 
fair was for those days, unprecedented In Rise On ac- 
count nt this and Issimue there was little established 
data or Ihe requisite qualttv of electritul equipment 
the lire Insurance companies were worried «bout the 


to reduce Insurance premiums of any sort whatever 
Tlie Underwriters want to know, and they make ex- 
haustive tests In order to find out Just lmw many 
• Imnces there are in n thousand of u structure taking 
fire from sparks un Its patent rooflng, nr from lighted 
i Igu reties In the office wastebasket As a small In 
stance, wlml Is (he Are risk In a particular nutke of 
electric curling Iron? They don t know . so they teat 
It and And out They do ev< rv thing they can think of 
that could ever liuppen to red hot wires surrounded by 
it possibly defective sliell hxiierienee has taught them 
that no mutter how fesdproof an appliance Is, no niHtter 
whut lnsl ructions for Its pnqs r use rente with It, some- 
one will manage to do tlw wrong thing and quite likely 
stnrt a tire (liven dully use by thousands of people, 
no chance of starting a Art Ip sonic peculiar careless- 
ness Is too remote Ho at Hie Under* * riters' Labors 
lories the electric curling Iron Is tried and tested and 
tortured It Is “tampered with In every way, but 
always having regard to nm thing— how might It start 


sample? To get around tlieee difficult 1 m the Under- 
writers divide their work Into three ptinsea. There Is 
Ihe re-examlnatlon service, Involving such products as 
11 re- pumps, acetylene generators and electric welding 
machine* — devices which, because of their rise and 
wist, are relatively leas likely to be cheapened after 
testing a sample and on which It Is safe to make testa 
inly one or more times a year Then there Is the in- 
spection service, which la somewhat noire thorough, 
applying to such articles as sprinkler equipments to 
which It Is impracticable to affix labels. Lastly, there 
la the label service which requires that one of the 
Underwritera' 290 outride Inspector! shall make fre- 
quent visits to the factory, often by surprise, and fol- 
lowing closely a rigid specification of requirements 
loaned by the Underwriters Laboratories decide whether 
a given lot of goods has been kept up to the standard 
required for the release of the magic word “Impacted." 

There Is no compulsion on any manufacturer to have 
Ids product Inspected, but the service has come to have 
such a reputation for honesty and reliability that Its 


IKiHHlldllty of n great Are starting ut tlie exposition 
from Inadequately Insulated wires. At that time n 
young man named W H Merrill inude the suggestion 
that an ele< Iricul testing laboratory he set up So well 
did he “sell Ids Idea thut he was given a small room 
and was Indulged In Ihe modest luxury of u helper a 
clerk anil M.V) vvorili of equipment for the Jolt. 

When lla Clilony.il exiswltloo Job wa* done, Mr 
Merrill was told in go rlghl on doing the same work for 
the Underwriters, lie lx doing It yet Today he Is 
prealdenl of the l ndc rw riters' Laboratories, Inc, of 
Ohicogo, hut Inaliml of Ihe two helpers of thirty years 
ago (he work keeps 17) busy And It is still growing 

IV hen It eoiiies lo tilling Just wlmt sort of things 
the Underw riters' Iatborntorlcs pass judgment on, It Is 
hard to Include tliem under nnv single liendlng— unless 
one says, simply, “things.' And this would not be 
half as Inaccurate as would lie un effort to name 
them all within the simce of tlila page Tlie Under- 
writers Internet pertains to everything that enters 
Into the construct Ion of any building Jhal la to carry 
fire Insurance, and then extends to devices designed 



approval Is a highly valuable asset to him. This the 
Underwriters do not begrudge or envy, but It is rMUIy 
an accidental by-product of their work For the mafh- 
imance of their work proceeds from self-interest. 

Returning from the field to the Chicago laboratories 
and chooring for Illustration something which is ob- 
vlposly Important from the point of view of In flam- 
inability, roofing materials undergo three kinds of tests, 
lint, It is approached within ten Inches from • ptats 
of Iron heated to 1100 degrees Fahrenheit and held there 
until flames break out The time required gives « teat 
<* the fire- resisting qualities of the roofing with regard 
to the heat of rails Hon, alone. Next, a standard stood 
brand to let hum itself out while lying on the roofing. 
This give* a test of the fire- reel sting qualities with re- 
gard to brands flying from adjacent buildings. The 
third and s ev er eat toot to the wind driven flame teat, 
which farms the subject of our current cover dsrign 
A roaring mass of oil-flams driven by 1 1 &raU» srttflctol 
wind attacks the surface of the roofing undl it Is Ig- 
nited. Tbs rime required for igbltha *M the rate of 
spread over the roofing are noted 
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AafOMMk Rac* Trade on httkjr 
Hoof 

fpo *acm>lTH tli* tearing of its auto* 
1 poUtas under actual road conditions 
nad at varying speeds, a well-known ital- 


tbay aw placed on aa elevator and carried 
to tbe roof of the factory In which they 
have been built, where, more thun 100 
few above the level of the ground, there 
la a tent track 70 feet wide and nearly 
three-quarter! mile around, on which the 
ctmaate can be ran under the direct can 
tool of the staff engineers. The track, 
fanned of two atralght at retches united 
by banked curve* 20 feet high, permits 
of operating the can at the highest pos- 
sible speeds. 

The odd automobile testing truck occu- 
pies the greater part of the roof of 
gular factory building ut Mngutto, u suburb of Turin 
Tba works consist of two main imrallel blocks, united 
at their ends and measuring 1270 yards around The 
■pace between tbe two main blot Its of buildings Is 
divided Into four large courts by three transverse 
buildings, which afford ready communication between 
the live floors of the factory, bv means of tour electric 
elevutors In each transverse building In all, there are 
seventeen electric elevators In this huge plant 

The roof test track Is constructed of reinforced con 
crete with a special kind of asphalt us top dressing. A 
thick concrete wall live feet high, on each 
side of the two straightaway section* and 
an the Inside of the curves, us well us a 
wall nearly ten feet high on the outside 
i safely for the 
l* Is token of the ex 
g to lnstull workshop In the 
available sjiucw below the truck Tlicse 
workshops are used by Ihe test drivers 
to make tbe necessary adjustments on the 
ehussbi after (he trial runs. 

The straightaway stretches of the track 
are slightly cambered In order to nllow 
water to run off Into the gutters on the 
sides. As the hot water heating pipes 
are carried on the celling of (lie «)«>[>* Im- 
mediately antler the track, there Is suf- 
flclent heat to melt mow as 11 falls, so 
that the race track is available through 
out tlie year 

Chassis lo be tested are brought up by 
electric elevutors In tlie transverse build- 
ings. After receiving their iiuuta of gaso- 
line and oil, as well as water for the 
radiator, the engines are started and each 
chassis sets out un the (rack for a pre- 
liminary run of ten or twelve laps. On returning, 
each driver retnrta In writing to his chief, who exam 
Ines the chassis and thw turns It over to otlier drivers 
for further tests, each driver rqiortlug In turn 



General view of the factory-roof race track and one of the four courts in the 
center of the plant Workshops for making adjustments, placed under highly 
banked curves, are reached by inner track 

During the isist year more than IStuuiuot) ahlimiontH 
were handled and these shipments hud to Is* handled 
at least once at point of origin and at least once at 
point of destination, In addition t.i handlings vn route 
Tlie average weight per xlilpnuni was approximately 
82 pounds, producing a gross rev emu of npproxlnmti ly 
¥294,000 000. t rum the magnitude of the business It 

can readily be seen that It Is neeessan to mnkc a most 

careful selection of vehicle equlpiiitnl 

In New York <1t> Ihe coiu|Htm requires (gift motor 
vehhles and approximately Will liursc-drnwn In Chi 
they use in dally service Hlsait <HN horse-drawn 



with aUiut 00 trailers. Tlie t, 
throughout tbe United Stales an 
gasoline vvhlelcs 1 195 cle« I 


In, lading- 25 tractors 


ar, the chassis Is retamed to tlie fae- electric Indnxtriut platform trutks und 1 


tory Chassis which pass the tests satisfactorily are 
sent down to tbe body department or for delivery, as 
the case may be. After the bodies have hem fitted, 
farther tests have to be carried out no tlie track In 
order to ascertain once more that all the mechanical service the hnrse-dniwn vehicle 


H500 horse-drawn vehicles, whhh means a 
total of 12,755 units of which appnivlmut) ly JSft |»r 
cent In numliers are motor vehhles with 50 per cent 
if the total calamity Statist les show tlml In express 
approximately 



12 miles per day , , the electric vehicle 20 
miles per day and the gasoline vehicle 80 
miles per day, which suraly ' 
advantage to Justify their p 


recently made with I 
motor tmek recently perfected by k 
11. Fugcol of Han Francisco One of the 
rigid rear wheels was run u|iun a block 
1014 Ini lies high Measurements were 
then liiudc wlihli showed that tlie trunlon 
was only ruined 4% Indies. In another 

a block 1214 Indies high Daring this 
test the tmtilon wusonlv mim'd 4 <4 IncheH 
or only three-, lghlhs more than with the 
10U. Im h lilts k 

All of with h is due Lo Ihe unique spring 
const rm timi ’On ro nre two sols of springs 
on eaili side wlihli are muim ted The trunlon Is free 
to rotate In a hearing whldi Is carried hetvveen Ihe 
up|ier and lower springs on each side, and II was I**- 
muse of the flexibility of the axle construction that the 
trunlon was raised only 414 hi, hes when one of the tour 
rear w lav Is was on the lop of IIh 1214 Inrii block 
In another Icsl the I rut k was ran iivi r railroad tracks 
without musing any Jar or Jolting of tin passengers. 

This triu k recently tarried seven tons of east Iron 
from Hun Jose to Hnn Frnnrisrn, a distance of 5114 
miles, In two hours and fifteen minutes. Two linn rode 
In the mb and tiny stated that the truck rode us easy 

Dlls trai k mu mrry nine tisis and tow 
a Imller or trailers tarrying 11 tons, or 
a Lot a I of 20 tons, at a sustained speed 
of <15 miles an hour It made six mile* 
,,n a gallon of gasollnt wlilli currying 
714 tons. 

bvperfa who Imvi seen lids dgld wheel 
l me k In opt ration daiai that It has inanv 
advantages over the four wheel truck for 
r i pld lnins|sir«at|on of large loads of per 
iHlmlih goods, sin li as fresh milk and ripi 
fruit Tlie extreuiriy flivlhli axle hong 
lag of Isilli from and rear mis of wheels 
eliminates three-quarters of the roud shock 
TIh milk Is not churned nor tin fruit 
lirulseil 

Tin small whists with low spring sus- 
lienslon bring the might rinse to the 
ground vi t allow iimpti road clearance 
Him ki r 111 lion of t nail, am kisqw Die wlns'ls 
down In contact with tin road thus pro- 
viding sun sits ring und constant traction 
Skidding or overturning Is lm|>o**ll,le In 
unv onllnarv o|s ration of this truik 
Klglit wilts Is anil small tiros ensure post 
of lids mr In split of lilow-oats or even 
a wheel I Iv ill until lirakcs on lilt elgtil 
Id, isisi and sun iuntrol of a heavy load 
to tlie legal limit mn lie iimlntalned with 
when Iinirgiinv deiminds that the limit lie 
dlsroganlcd tin broke* and snaring are such us to 
Justify any sisvd or wlihli Ihe vihlili Is cupuhle 

The front and roar wilts Is are ull alike, und the ranall 
■irdlnarv sti« k tires un Imxiwuslve The welgtit is 
evenlv ilistrlliiited und tlie load hiilunred so tlml the 
front wheels enrri I heir pmportliaiute 
load. Instead of the load being c 


live steering 
the loss of i 

H|ieeds up 


ir axh It follows there- 
foro that nuslirnte tire pressures are 
sulttrient Hlmtiuitlon of slippage und 
skidding siivi wear on driving tires. In- 
ternal slis ring pivots penult tin front 
wins Is lo run straight, thus avoiding wear 
of tiros due to ciistoniuo "toeing In ’ 
Ilrake linings are durable on nirount of 
large brake urea and even application 
Fuel is nol wasted In Imunring and rac- 
ing of the driving wheels over Irregulari 
lies of Ihe rmid 

Freedom from twist und Jnr secure long 
life of frame und body or Die truck Mini 
mixed wplght |s>r wheel gains approval of 
highway suiierv I son, I»nv , meats are saved 
from concentrated liiipui f and tires from 
overloading, hy right isilnts of contort 
with Ihe road. Free st,s ring eusv brak- 
ing and comfort aide riding leave the driver 
untroubled to wateli the vigilance, accord- 
ing In Ihe claims made by the d 
of this novel truck 
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Rebuilding a worn axle A M-ineh slab ihear, welded for $838. New plate would coat *4500 Repairing locomotive frame in place 


Electric Welder Vs. Riveter 

The Past Successes and Future Promises of Electric Welding 


H '“ IMONG the IMiiny valuable w rv Uva remit rod milk) mw cylinders, 
liv ilcctrliilv niiial tie reckoned tlu nrt of these purls broken or 
electric welding, wlilt li already IioIiIh an While (lie subject v 
establish' (I (HMltlnn and promises, iin it Hlil|tM wire trnnHfem 
lireukM down old, eHlahllidiod prejudices Vw ^urk Nuvy \urd 

in iiioiioimllu certain ennui nu 1 1 vi nod nv .fessop, after ronferri 

pair work fur width It Is issutlurly vvt II lilted Although |mnv, rccoiiitiu nded ' 
the recognition of the value of ileitrli welding Ih of pulrcd In welding 1 
comparatively recent dale, IL was (tin-cuts fully done hy In Hear Admiral Kill 
Kilim ThompHon nearly half a century ago, and down yard and ultimately 
Ihrougli the yearn It wiih used In a more nr lean lentil Issued ordera to uml 
lire wuy until the Kuldwin Isssiiiintlve ________________ 

Work* und the brie Uuilnnid bigun to 

iiinko sy Ntemul lo use of It on a large w ale N 

The Kaldwln Company did not lieal I all lo " fH i 

vurloua lisumotlve Imlldera mid Hit rail \ f '\ — 7™™ 

road shops of Inihiwnihnl railroads In tA^»iurrrn 

tho Knlted Stales lime employ «d It loth 4 tu 

In boiler construction and repair work and 
In tho n pairing of broken mat Iron lyl 
Indira Tho Krle ltollroad In iwirtli ulur, 

for many yeura haa set ured exit llcnt re- BUTT *CLO£D 

suits In u*lng the abort regain ted ar< In . — . __ 

locomotive work one great advantage of gig 

elect rlc welding la that a large nmnlur of 

repairs ran be made without withdrawing ' — ' J 

Ihe lnnai ml lie from st nice BUTT ft/vCTCD 

Tlie very grutlfylng aucetaa which 

are welding hua uihleved In lot omnllve - 1 111 

building Hnd repair work now lilila fair Comparlaon ol 

to be duplicated In marine work Hen l!a 

effltlency wmh moat dramalhalli deiimnatrnled when electric wilding, and 
Ihe United Hlntea (.dm miaenl seised tla (leriann alil|« only where welding 
Willi h were lying In our jairta and delermlueil to turn ucvouipiinv Ing llluatn 


cylinder*, valve. t heats, eti ho laidly wei 
hmkeu on the damaged ships 
i* auhjeit wum under dim uaalon, n few of tl 


were our tt-oojM to Kuro|ie and bringing them back again. 

In u report on (he mutter, the engineers in charge 
if tlie of thla imrlltulur work aay that on the cylinders of 
i> the the twenty vessels of derman origin, not counting for 


s Vw y ork Nu\y lard for repairs, here Captain BP a moment the turbine-driven “Vuterland," there were 

iv Jes.w>|», after conferring with an electric welding com- no leas than 118 major break*. Ilud not are welding 

li |uinv, reeoimai ndeil tlmt the broken cylinders be re- tieen available, the rtpulrs would Imxe entailed tho 

if paired b\ welding In llda lie wus heartily aupported rcnewnl of Home seventy c\ Under*. It should be noted, 

y In Kenr Admiral Kurd Hit Industrial Manager of tlio thnt In aplto of the lnrge acule of the dunmge, tlie work 

n yurd and ultimately tlie Itiireuu of Stenni Kngtnoprlng was done In plnco on tlie ship, tho cylinders not being 

i iRsiud orders to make the repalrn when possible by In any Instance removed After careful eatlmate by 

the Navy Deiturliuent It was established 
‘ thut the use of arc welding hnd resulted 

In the saving of twelve months' time and 

P^j — ally' for heat control where the electrli 
; w\ where tmtui, Is wlinMs known as the con 

BUTT WCLOCD TNC 5AMC PLATCS AFTCR WCLO/NG five With this voltage It Is possible to 

, ^ deliver nod maintain a critical degree of 

^gm i heat at the weld, nnd to Immre n proper 

Vggtaui | i fading of the original and the added metal 

— / The metal to be welded form* cme terminal 

\ — I \ — / of the circuit Hnd the oilier terminal Is 

BUTT mvCTCO . w .. ___ a steel wire of a composition suited to 

tlie particular work Thla electrode Is 

■ ■ brought Into touih with the metal and 

Comparison of riveted and welded Jointa withdrawn until nn arc about one-eighth 

of on Imh I* established between the 
n electric wilding, und to naorl to meclianluil lmkhlng electrode and the metal to be welded The groat beat 
« only where welding wiih linprui lieu hie. Some of tlie fuses both the work and the electrode, and the metal 

n iiocompimv Ing llliiatnitlona show the clmructer of tlie from tlie lutlpr Is deposited on the metal In preper 

sc lirenks In Ihe cylinders etc, uml give iIcht pyhlence of Ing the abutting edges for welding they are so shaped 
Is (lie serious nature of ilie Injuries. So bail were they as to provide a “V-slmped depression, which, beginning 

g that II imiimrundtim of tlie Injuries written In German at the bottom, is gradually filled up os successive layers 

und found on one of the alil|M, ended with the algnlfi of metal arc deposited from the electrode Deferring 
:o iunt remurk “Cannot he repaired' Nevertheless, all to tint work done In repairing the cast-iron cylinders 

ip tlie aliliia were put In shu|ie and ready for sen duty on the German ships. Captain Jesaop states that taves- 


e Oermun Government, they sent Instruellona ti 


Comparison of riveted and welded Jointa 


if war In luimpc Although thla the serious nature of the Injuries, So bad were they 
o lartlnent tlmt the outstanding lluit u iiu inorundiini of tlie Injuries wrltlm In German 


anil found nn one of the slil|M, ended with the algnlfi 
iunt remark “Cannot be repaired’ Nevertheless, all 
tlie aliliia wpre put In shaiie und really for sea duty 
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A Rodder that Toma Itadf 

By Dr. Ernst Foerzter 

A CON8IDHBABLK sensation wan canard In Euro- 
pmn chipping circles when the new Klettner rudder 
wu first adapted to the small sea-gulng cargo steamer 
“Frlgldo" of the Uatsvler Line. The Idea of this rudder 
is to do away with power steering by steering engines 
entirely, using tlie turning effect of a small auxiliary 
rudder (“deflector”) Installed In the back part of the 
rudderplate, to move the rnutn rudder. The combined 
effects of the small rndder working at a long lexer, und 
of the lower of the current acting upon the whole sys- 
tem, give a turning movement on the main blade with 
the elCect of a prompt and energetic steering action. 
The motion of tlie small rudder Is controlled bv means 
of a mechanical gear, composed of a jxilr of yoke* und 
horisontal rods, transmitted vertleuth through the hot 
low axis to tire head of the main rudder uust. In the 
case of tho “Frlgldo” tliere Is u drum coAccted with 
the top of this gcur upon the rudder head, whence 


steel rope axiom** er g 


und I la* ship wua placed In 
regulur aervlce without any material alterations, the 
only change lie log the substitution of bull beatings to 
reduce friction 

The Hamburg American Line, as owners of the 
“Odenwald,” Imve combined this invention, on hunt 
this ship, with another one of no less iinisirtance, 
called the “Ansrhat(-KrelaplLom|iass-HelhHlsteurc*r" 
Ur Anschllts' well known lnvoitlun of the gcroacope 
comptiBS has been developed tiy the same Inventor to 
take the place of tho wheclmnn Till* result has been 
obtained by the following inellioil At the circumference* 
of tlie compass lire electric contmt point*, opposite to 
which a single rontml point Is fixed to the body of the 
gyroscope In the lower purt of the romiHiea-liouse, tin 
electric motor of about one-hulf horsepower Is provided, 
whh h Is connected by u Wall chain to the axis of Hie 
steering wheel The motor la controlled by the above- 
mentioned system of cnntiu Is, depending on the turning 
motion of the ship The otilci r of the watch fix*** the 

mrse wlilih the ship Is to -follow — the rest Is i 


s late hh 1889. He says. In summarising a discussion 
a tlie causes of earthquakes, Although It wsuld be 
n easy matter to discuss the relationships of earth- 


bridge. After this 200-ton vessel performed suits fac- 
tory service for 2% years It was decld**cl to apply It to 
a lurger vessel, tho “Odenwuld," of AMO tons register 
The operation of the rudder will be mude cleur by a 
study of the accompanying line drawing, which shows 


wls*el on the lmitlniUy done und continually correct* *1 Iw t 


the essential features of i 
operated by the steering 
wheel at P, Is geared to a 
horizontal aliuft, K This. 
In turn, to a vertical shaft 

which by means of lievel 

wheels at Its lower end 

serves to o|a*rute a length of 
horizontal abaft, which ter- 
minates above the rudder 
post, F, of the main rudder 
Tlie rudder post, F, Is hoi 
low, as Is also Hie main rod 
der, A The Imrizontul length 
of shaft alio vc* lueuthmed Is 
geared, by* means of bevel 
wheels, with a vertical length 
of aliuft which passes down 
Inside the muln rudder post, 
where It curries at Its lower 
end a yoke. 0, which, by 
means of a pair of horizontal 
rods. Is attached to another 
yoke at the head of the sniull 

pilot rndder, or deflector B, 

located at the after end of 

tlie main rudder It will be 
seat that by operating the 
steering wheel, P, the pilot 
rudder, fit, muy ho caused to 
turn to port or starboard, at 
the will of tho steersman 
When the pilot rudder Is 
turned to port, let us sav, 
' • results 


A vertical shaft, 


scuiilc-elcctric device Just dew rll**d The steering Is 
more exuct than thnl by nn ml mil wlieelimm, and it 
has the advantage that It never gets tired 
One tinirked udvnntng* of this autoiiiuHc steering I* 
that the course Is strulghler limn Hint achieved by hand 
steering, with which u more-or-lex* wavy wuke results. 



which, acting on the long 

lever arm represented liy the distance from the pilot 
rudder to the axis of the main rudder, exerts a power- 
ful pull to starboard and throws the main rudder to 
starboard. Bimllurly, If tlie steersman turns the pilot 
rudder to sturbonnl. Its ucthm will pull the main rudder 

over to port Furthermore, the turning moment will be 

proportional to the amount of deflection given to the 
pilot rudder, and the main rudder will assume tho de- 
sired angle of helm. , „ — 

The “OdenwulilV rudder, which wa« built by tlie earthquake which occurred In the reign of Uxrtiih w 


F HOM the v 

bus lieen arrested by earthquake phenomena. This 
Is particularly tho case In time** countries which hnvi 
lieen perturbed liy disastrous slunk* The Chinese and 
Jaimnese records contain frequent references to the 
destructive effects of the larger shocks. The imiior- 
tnnee utlrlhuted to such event* nnv 1* well lllustriit* <1 
< feronce to the chronology of the Jews. The great 


Deutschen Werft with all the necessary gear, has 
about 140 square feet of surface The deflector has 
•bant 12 square feet Both are partially balanced, 
and both are flsh-shaped In their horisontal sections 
•»d hollow Tlie turning gear of the deflector Is In 
‘ it of the motion of the main rudder, tho latter 
e freely In a complete circle like a 


used ns a datum point to whh h subsequent events * 
long lifter referred 

Such event* could not come and go without arousing 
curiosity and *js*t illation ns to tlielr origin In un 
(lYlllxed or semi barbarous communities these spe* ulu 
lions either attributed tlie onus* of earthquake* to the 
ivements of some subterranean monster or to siqs r- 


wenther cock This always happens, when the ship natural agencies. Among more enlightened lieiqite 


Is to go astern. Then tlie rdsh of water toward the 
propeller* automatically turns the ruddor through ISO 
degrees, and it tbep acto as a bow rudder The steer- 
ing principle then remains the same, the pilot and the 
main rudder acting very promptly under the lnflutnce 
of the propeller sactlun. The main rudder reverses 
Itself under the Influence of the astern turning pro- 
pellers before the ship herself has begun to go astern 
The deflector gear leading from tlie rudder head to the 
wheel on tho navigating bridge, In the cnee of “Oden 
weld," to a rigid one, with one-inch round steel rods 
carried In bearings on deck and provided with suitable 
gear wheels. This gear has worked satisfactorily on 
a ao-houri’ trial, when the vessel was steered by the 


_ rational attitude of mind prevailed For example, 

Aristotle, Pliny mill others held the view that the 
movements were due to Imprisoned wind or vapors 
seeking to e*cn|x* from beneath tlie earth — a view after 
all not far removed from tin* more modem theory of 
a volcanic origin for earthqtinko*. 

As the horizon of man liecuine wider through gi*» 
grnplilcal discovery the lntlmati relation between the 
distribution of volcanoes uud earthquakes becomi sjs 
parent, and It was natural that earthquake phenomena 
should lie attributed to volcanic energy Tills hn* been 
the dominant view of the lust century, and prevailed 
until Its last decade, This mac be seen from the view 
expressed by Milne, the father of modem seismology, 


the prluiury cause of earthquakes Is el _ 
earth, and tliut exogenous phenomena, like the a 
thins of the sun and moon uml barometric U 
pluy but u small part In tlu* actual production of these 
phenomena, tlielr grintest effect being to cause a slight 
prt pondcruncc In the numlier of earthquake* at par- 
ticular seasons. They muy, therefore, sometimes be 
regarded us Until muses. The majority of earthquakes 
lire due to explosive efforts at volcanic foci The greater 
uuiulsr of llicse explosions take place beneath the eeu, 
und are proluibly due to tlie atlmlsHlon of water through 
1) satire** to the heated risks beneath A smaller numlier 
of earthquakes originate at ui tun! volcanoes. Some 
earthquakes art produced liy the sudden fracture of 
risky Simla or 111* pniduillon of faults." 

litis valiant* theory Is now gem rally almndoneil as 
Ha chief or even ns u vi ry ini|mrtunt cause of earth- 
quakes though It Is, of course, admitted In special eases. 

Isirthquiikes nn now ulmost mil versa liy recognized 
as being of tixtonk origin Tills *lmnge In opinion lias 
la-on brought about chiefly thnmgli the lalsirs of M do 
Montessus tie Ballon* and tlie hit* d hdwunl Sues*. Both 
the si authorities huve dcuionstnihsl tlie Intlmute rela- 
tions lielwein llms of inislul weakness und the distri- 
bution of earthquake fuel M. 
de MontessUH de Bailor* has 
itlliu ked tho problem on a 
grand stale, taking the world 

for Ids province. Hues* has 

|inrtlculurlite*i and demon- 
strated Hie relation for such 
districts as the Marx Line, 
(iilalirta and oilier centers. 
Tin* most striking denusa- 
strutlons of the truth of the 
te< tonic theory were afforded 
by llu surface displacements 
along fault lines during the 
MlniiOvvarl tlio Assam and 
the ('nllfomlii earthquakes. 
A great many other work- 
ers umong whom, iierhspo, 
Omorl nnd Davison are pro- 
emln**nt, huve long since In- 
vestigated tho relation of 
earthquake centers to fault 
plan** and the tectonic ori- 
gin of earthquakes may now 
Is ngurded ns being firmly 
established — - ibilrart from 
oriole bp f l Cotton in 
the HulUHn of the Heitmo- 
Iniilml society, Kot i and S, 
tot li 

Proof of Einsteinfe 
Theory from the Atom 

T ill*: light from the In- 
terior of the atom, as 
will us the light from the 
distant stars, gives *1111*01**0 In snpport of th 
theory of relullvltv according to Professor A 
feltl of Munich 

According lo the mndim view uf the Internal strue- 
lure of the utiau there Is a central nucleus of positive 
tie* trhlly around which revulvc at high spei*d one or 
more negative electrons. These may move In circular 
or In elliptical orbits iih do tin planets annual tho sun 
If the orldt Is a circle tin revolving clectnm moves at 
un evin sliced throughout Its course But If the orbit 
Is nn ellljise the electron must inovr* faster when It Is 
making the tarn nearest to Hip central nucleus at the 
focus Ilian when It Is at Hie more distant aid of the 
ellipse This different** In si*****! would make nn dlf 
ftrence lo tlie mass of the elect run according to the 
old Newton tlasirv, for this assumed tlmt mass was 
imulti ruble But according to the new Einstein theory, 
n parti* le moving at high Sliced Is heavier than when 
reiving slow* r, so tlmt electron would vnry In muss In 
different parts of Its elliptical arliit anil therefore the 
energy it gave off In the form of light would depend 
iqs® the shape as well as the major diameter of the 
orhlt 

Tliere are only a limited number of suib orhlls that 
an electron can pursue, und In slipping from one of 
these to another a certain quantum of light Is given off 
which may be recognized liy Its |si«llhin In Hio spectrum. 
The light given off from tho lnntnd**seent gases hydro- 
gen nnd hellnm, ns well ns the X rav spectrum of heavr 
mctuls like platinum show that the rorpusrles making 
up the atom olay I* hist* In’s law Instead of Kevrtan'a. 
Thus Einstein scores still nnotli* r point 
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Psychic Adventures on the Continent 

Sittings with an Apport Medium in Berlin, and Interviews with Several Notables 

By J, Malcolm Bird 

Ariodate Editor, Scnunnc Amoucas, and Soencarr to ihe Sacmnc Annaeus Pxyehle Ixrretigatkm Codmrittaa 


()\K won* Ii1<k king out Independently, a 
psve tdc tour of Kur»|>e, one would prub- 
nt>l> devote more lime to the Continent 
limn lo Knirlnnd M> expedition, however, 
hml primarily to do with llrttlidi medlunut, 


paratu* extraordinarily lntervatlnir, nnd llerr Orun 
wuld no lee, an. TTven arrangement* were made for 
aeunre ut the apartment of Frau Vollhard, imd this wi 
held on the evening of Hurvlt SO 


Fmu Vollhard la entirely In the hand, o 


Herr Orune- aneh a colossal sum, ahe would not alt In other than 
e made for a her own clothea and wonld not anbanlt to ntm than 
and this waa a perfunctory search. 

With Dr Schwab’s Introduction of admen Into the 


I 1 ranee, Germany . etc Nevertheless, It was 
i give hh much time us possible to a swing 
1 Continent, and 1 finally got hwu> from 
Ihe evening of March 13, luiinedlulelv after 
with Hope described In our lune Issue 
know kslgt Dial Faria wiih no And |,dnt of 
’dale UIIM left to form Itself a, I went along 
I Imd ver) Interesting mow 
i l)r t.eley rescnrcli oltlccr In n ■ • 


f jmychlc Schwab, a practicing physic Ion who Ima been examining medium’s scope When he flrat triad t 


i surprising shift In the 


n sou ore I waa to agree, night unseen to publish In the very n 
■r SiirNTttK Aumu cam an article which he had written this nui 
? about hla medium My categorical refunul to do any certain 
if thing with thl, article Iwyond rending It find making n to know 
t roconimondntlnn In tlie home office threatened to bring (o com 


imrnHIn gloves olilnlned allegedly ns ci 
nf mnlerlHlIml spirit* |n tin presen 
medium Kluskl These ousts have' nol 


TI PITH the proent article. Mi Bird conclude* hu account* of ha 
yy informal ultmgi with European medium* He ha* had one more 
informal titling in thu country which mil ultimately be detenbed 
in our column*, and the protpeci* teem good that he will have further *eancct 
of thu character, in addition to the formal te*t titling* held before our 
Committee In the meantime, there will thortly appear, under the title 
"My Piychic Adventure*,'' a boelf m which he mil detertbt, much more 
fully than he ha* had * pace to do in thcic column*, hu tmpreutont of and 
experience* with the medium* whom he ha* met informally — The EDITOR. 


h lo a ih'iullcH k , but wt l)nnll> found a way m 
greed to puv him a seance fee of ten dollars, a 
end the article If I then found It worthy of l 
1 1 Inn and reproduction In out columns, I wax 


le which he had written this much introverted substance One would be fairly 
iricnl refusal to do any certain that the medium waa not aufBdently well-read 
rending It find making n to know anything about ectoplasm, or nufbrivotly clever 
iflkc threatened tu bring to counterfeit II Her daughter la always present, 
however, and with regard to her neither 

of three assurance, would be valid. If 

, , . , , . , , there la fraud, she I would be certain la 

lira conclude* hu account* of hu thp ^ 

medium* He ha* had one more Not long iwfore the date of my silting. 

vhtch will ultimately be detenbed the medium had without apparent man 

od that he will have further teancet al*mdonvd thr production of ectopUnm, 

rmal lett uttmg* held before our and returned to her original line So I 

ill thortly appear, under the title WH " Ktven reasonable aaanrsnee that I 

vhtch he mil detertbt. much more sh ould h ave some npports, and made to 
cc column*, hu mpremom of and j«*nd«nd that nothing else waa likely 
“ mel "formally -The EDITOR. "^medium aat at the end of a small 

■ ■■■ — . ■ ... ■■ I oblong table On one ride l)r Qrndrawlta 

and on the other T. ant at the ride of the 
ll> found a way out I table around the rornenc from Fmu Vollhard. Next to 

ie of ten dollar,, nnd tu nle came Dr Scliwnh and then the medium', daughter 

uind It worthy of truroi- on Dr tlnidenwltx* ride mil two gentlemen who were 

ii rolumna, I wn» ■*> to preen t for the flrat lime One waa n Herr Inafiektor, 


Ing Ihe dispatch within a verv few duvs of a conipre- 
henxlve article on deem, accomiuinled hr photographic, 
I should | mi use lunger over lla m here 

Ilefore and aflci leaving Ismdon I had been In com 
ninnlcatlon Willi Dt Alfied Gradenwltx the very valued 
llcrlln corresiM indent of the Hcinrmi Amkmcan I 
Imd loan nnxlou, for Idm lo go to Munich and mewl me 
there since at tlie uumvent tlie Itnvnrlun cnpllal seemed 
also Ihe psychic center of Germany Illness In III, 
family made this Impossible however and at hla 
uigenl recommendation I went to llerlln flrsi, as his 
radio message weld "on matters of |isycliic and cdl 
turlnl Interest ” 

Dr Gradenwltx had arningecl for lac flrat tu sec tlie 


recommend, und If 11 was thus used, tlie ten dolluri. nnd the otlier was npivarently also the holder nf 
was to he deducted from our payment for It When on uiiil position There was complete darkness 
1 1»* nrtlcli readied my hotel Ihe next momlng 1 was whru ttr Hchwnb flashed Ids red torch to nuik 
ugreenhlv surprised, It was In no means ns hopeless nliservntlim of mime aorl 

Hit I line! feared The acconi|«inv Ing photographs are There were no preliminaries. We simply aat 
from It and a g.»>d deal of the accompanying Informa wulted, converring. The medium was greatl 

tlcrn ills, ut Ihe medium I wipiasce we mual forgive the n«,ved to leum that I was not a violent skeptic 


Iddlc .lass (Ionium for gelling excited In the presence even more so when she discovered that I could manage 

' an v one who Inca access to tin fountain of dollar, h , keep up w |ih h*. cnnversntlim She had apparently 

Dr fklivviih first became uccUMlntecl with Frau VoIP Uml n mental picture of Dr Onidenwttx and myself, 

ird In the fall of 1030 Prior to her work with him, exchanging Impression, In Kngllsh, of which ‘ * 


at Ida she sal only In Hie moKt restricted circle of her Intimate fiM, prvan t , 
, as his iicfpmlntnnrea. At these sittings telekinetic phenomena \v« had b» 
ind cdl occurred, with numerous uiii">rt, Nothing wns seen ,1,, began me 
of ectoplasm or materialisations shuddered at 

sec tlie Telekinesis, tlie movement of objects without contact, loudly The 1 
nlrendy Is fiindllnr to my readers I have* no doubt Apporis medium acta 

the n|e perhai* are not The Idea ts simple enough, imd pluus- 

llile enougli If a given force vim move it vuse of flowers 

" seem, self evident that, applied In 1 


p or her Intimate else present would imderatnnd u word, 
netlr phenomena We had been sitting for but 11 moment or two when 
(thing wns seen ,|,c began making weird noises. RIhi breathed rapidly, 
shuddered and groaned, nnd occasionally cried out 
without contact, loudly The medical man who la present when a female 
doubt Apporis medium acts In this Igshlon usually notes a good deal 
lough, imd pinna- (Con Hawed on pope MS) 
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A WiterfCMf Motor for Ufobooto 

By H. C. Bywatar 

W HAT la probablv the most reliable marine motor 
of Ita type aver made la a slx-cyUndar model 
developing 00 horsepower at 800 revolutions per minute 
which was recently completed for the Hotel National 
Lifeboat Institution of London No ordinary gas motor 
manufactured at competitive prices la reliable enough 
for the aevere conditions of coaatal lifeboat service, 
and those built lbr the above-mentioned Institution hate 
always been of special design throughout The latest 
and moot powerful example embodies experience with 
motor lifeboats for the last 18 years It Is not a 
commercial proposition, the cost lietng prohibitive fur 
any other purpose In fact expenae has not been con 
aldered every device making for reliability being em 
ployed regardless of coat 

A good example of Hie care taken In the design to 
ensure absolute freedom from hreakdon us Is the use of 
six keys, soltd with the shaft which tit Into as mam 
grooves for living everv Important wheel and lever to 
Its spindle, loose keys and strews being considered to 
I pomes* remote jmssIhlUtleM of failure 
The wntertlghtnoKH of tlie motor with all Its meihan 
lain seems nlmost to savor of a nmnln for nllahllltv 
more especially as It Is Installed In s massive water 
tight cose Yet this feature Is considered desirable 
and tlie motor would run If actually under water 
standpipe* la lug fluid to the carburetor air Inlets to 
make llils possible One might well sup- 



pose that tin risk of trouble from water 
could not bt further guard) d against, but 
It Is, by the provision of n drain well In 
tlie lose, In wlilib u centrifugal pump 
run* conllmiouslv so long ns tlie englm 
Is woi king If therefore am leakage 
should occur through damage to the cm* 

(a b\ no means imisisslhk c ntlngency) 
or. If tlie hinged flaps ut tin top should 
lie open and a mn drive In, (be water 
would be nt onir thrown out 
Lven dual Ignition was not considered 
rellulde enough, ami separate high and 
low tension Kent has boin Ulled with 
what Is prariUollv dual Ignition to each 
the soul re of supplv la lug either a dyn 
amo or a bullet v which Is churged hy 
the dynamo As Insulated table of a 
high enough standaid could not he oh 
mined, so a simlnl quulltv was made for 
tlio Institution, of whlfh llie Insulation 
remains effective If stalked In lint watei 
or oil while the high tension arrange 
menls are such that iki moving contacts 
are suhje) t to high pressure 
Naturally very careful attention hna 
beau paid to the carburetors and the In 
ductlou system, which In ordinary marine motors are Jackets whence It is discharged overboard tor life great nilln 

the moat fruitful sourres of trouble next to the electric bouts which sometimes liump ovi r sandbanks tills plun li romotlvt 



horty-lve-foet motor lifeboat recently built for the Royal National Lifeboat 
Institution of London. Rlxtoon of these boats have been ordered 



Ignition gear Two carburetor* are fitted one for each Is not reliable Uvperlince has shown that wind is anil Is sent ngultulv to ila s 

act of three cylinders, so that If one fall* the motor will diawn In and dc posited In the Jacked. All Ufebom Imul there I* no r» i*i n win 

still continue to run Ea<b lms two throttles one of motor Installations, therefore are now flttod with tended Ifltwiu dislrihle t 
which Is controlled hy the governor and prevents the dosed chcults In whli li the water Is pumped round and We presc nt ns i striking In 
speed exceeding a predetermined maximum The other round, being cooled In nests of tuliea which are Im lug scivlcc, an llliistinlh n of 

throttle functions In n wnv which will be explained mersed in wells to which the seo hue ftee access live wide li was Die first in i 

All llw main moving jwrts in forests of California It was 
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Smashing Dishes X. to Solve Their Secrets 


Why Uncle Sam Breaks 6,000 Samples 
2,000 Pieces of * 

By George 

J](IK CRASH and clatter of broken crockery 
and glussware resound nmMidnvs In one 
of the national ceramic lahorutnrteii at 
| Washington, where Unde Sam la testing 
it all kinds of glass and cblnaware for 
uhlllty and service A huge testing 
mm liine that Is cuiwcltatcd tn develop a preasure ns 
gnat us 100 000 isainda Is used as one of the agendo* 
of glass deslrudlon Tills mammoth apparatus Is em- 
ployed to try out nuns mrullons of force at different 
isilnls In the gtuss siwclmens lly Its use uceurute data 
ure ohtnlned relative to the aggregate strength of vari- 
ous kinds of glims for dlITtrent puntusea — Information 
that previously has not lieen available 

All kinds of building glims, such us window glass, are 
ls-lng surveyed A turlnu* wuter pressure systiin Is 
used to aimulute the wind pressure which the western 
upltyrs often exert ugulnst the window panes. Tills 
e\|s-rliiienlul sttup also permits of aecurlng dulu of 
great value to arrhlteets who sometimes have to plan 
and design utiuurlums and other structures made of 
gluss, that are excised to extnsnes of water pressure 
The mini contrlvuuce consists of a watertight metal 
framework width Is so devised that a alas l of window 
glass, Hat side up nnd 43 by 441 Inches in else, tan be 
In ser till lielween Ha top and bottom surfaces There 
ure spetlal rubber guard rails that tit snugly against 
the edges of the glass und prevent uny water from 
leaking away 

After the siieclmen of glass Is In place, a small space 
ulsiut lUUMpmrftr of un Inch in Ihlckness Is left directly 
above the glass. It tinnlniite* In a rent rul gluss tube 
which widens out Into a funnel iilxiut 24 Inches above 
the surface of the framework A rubber hose from an 
adjoining water faucet provides n water supply w hit It 
can triikle Into the tube und All the spuoo nlxive the 
glass. Tho water is allowed to run until Its pressure Is 
sufficient to break the samph «>f glass. A pane of gins* 
three-six teen Ills Imh thick and 43 by 40 Imhes In sur 
fare dlaicnslon will brink to plecus when the wulcr In 
I he tube attains a height of 14 Indies. The glass will 
deflect one-liiilf un Imh Ik fore It breaks, no the Govern- 
ment tests have shown A spedul reconllng gage Is 
used to register the umount of deflection In inch of the 
experiments The notion of the wuter nnd the pressure 
It exerts as the glass breaks, suy when the wuter attains 
a height of 14 Indies In the central tube, are the same 
as though the gluss surface was covered with a solid 
sheet of water 14 Inches high 
More than MM) samples of plate and window glass — 
special strips two Inches wide and lfl Inches long — have 
been crashed lo piece* on two other devices. These 
devices ure used In measuring the transverse and lutenil 
strengths of the glass specimens. The llrst outfit Is so 



of Plate and Window Glass and More than 
Novel Tests 

U. Dacy 

chines are used Study la also being made of the cob- 
web* of cracks which sometimes develop In china of 
Inferior manufacture after It has been In use for a little 
w Idle The laboratory tests which lmve been made up 
to this writing lndlcute conclusively that made-ln-Amer- 
Ulna and glassware are superior to the Imported 
which heretofore have been pur- 


arranged Ihut the sample of gluss Is laid flat side 
uppermost, with the two ends of tJie glass supixirted 
und a suddle attached to u scale bar suspended over 
the unsupported center of the siieclmen A shot bucket 
Is uttnc lied to the free end of the scale bur and so ad- 
justed that when the trigger Is trlpisnl, shot from an 
adjoining shot tower will stream Into the bucket The 
shot pour Into the buiket, In each Instance, until the 
might on the scale liar Is suflldent to breuk the glass 
The Instant tlmt the glass lireaks, the shot backet fulls 
on n lever and automatically sto|is the flow of shot 
3 he amount M allot In the roululncr Is wclglied, und 
lids weight la the Index to the transverse strength of 
the glass sample. 

Tile arrangement of the other iipimrutus Is such tliut 
Ihe strip of test glass Is laid ugnlnst u weight flat side 
up. A metal ball attached to a pendulum arm Is drawn 
lank a cerluln distance anil then released and allowed 
to catapult ugnlnst the glass. The process Is repeuted 
unlit the glass breaks. There Is a graduated scale in 
stalled along the path of the ismdnliim so tlmt tho an 
through which It swings cun lie measured eneh time the 
hall descends. The lateral strength of the gluss spixl 
mens Is ascertained In tills wny 3fhe bull and pendulum 
scheme of destruillm Is also used In testing tlie dura 
blllty of plates, cups and tumblers. In each case the 
piece of glassware or chlnu Is laid ugulnst a heavy 
Iron weight, the pendulum hnll Is drawn hnck nnd then 
dnipis-d so tlmt It smashes against the article of crock- 
ery The test Is ixmtlnued In eneh case until tlie dish 
or glugs smashes Into smithereens. The cups nnd 
glusxes are always lield against the weight In such a 
position tlmt their bottoms are exposed to the blows 
of the swinging boll 

In testing the ability of different kinds of glassware 
and china lo withstand regular and routine sterilisa- 
tion, the individual pieces are exiwsed for live succes- 
sive periods In boiling water, and thereafter they are 
completely Immersed In a closed vessel having a small 
steam vent, so as to he hulled continuously for six hours. 
In this novel way dutn are obtained which Indicate 
how tlie different dishes will stand up In restaurant 
ami hotel service where meihanlCHl dishwashing nin 


rather large quantities. 

Dish breakage expenses ure always heavy at leading 
hotels In tills und other countries. A prominent Chicago 
hostelry reports that It costs more than fSR^lOO an- 
nually to replace the dishes that are broken. Other 
hotela estlmute an annual loss of ut least 20 per cent 
of the original cost of their total supplies of china and 
glassware The fuct that dish breakage 1 h such an 
linisirtant factor In the leak and loss Items of the aver- 
age hotel explains the great Interest and the cooperative 
assistance of the American Hotel Association which Is 
aiding Uncle 8am In every powdble way In his Inves- 
tigations. In fact, nt present eight of the lending hotels 
of the United Stutes and Canada arc running service 
tests of French, German nnd American china. If these 
actuul weur-und tear experiments duplicate the results 

of the Federal laboratory tests, tlie swun song of Im- 

ported china for hotel uses In this country Is about to 
he sung. There Is every evidence that the findings of 
the prmllcul hotelkeetsrs will coincide with those of 
tlie Government scientists, that there Is no crockery or 
gluxxwure in the entire world the equul of that Which 
is now made In the United States. 

Stucco Investigation 

F OR several years post, the Bureau of Standards has 
been studying stuccos, and many of Its findings have 
lieen emlsslicd In a “Recommended Practice for Port 
land Cement Stucco” which was formally adopted re- 
cently by the Americun Concrete Institute us one of Its 
standards. Tlie practice covers the application of stucco 
to all bases, und although a masonry base Is probably 
capable of giving the most dependable results, It Is 
recognlxed that there has been and probably will be for 
many years to come a larger use of stucco on frame 
houses than on masonry structures. 

The application of stucco to frame houses Involves 
greater uncertainties in results than on maannry bases, 
und In order to solve some of these problems the Bureau 
propose* to carry out, In cooperation with some of the 
Interested trade associations, a study Involving about 
80 test panels on the stucco test building Considerable 
Interest has been shown In this work, and a conference 
will probably be held In the near future If the full 
cooperation of the Interests Involved Is secured It Is 
planned to start work early In the fall 
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Sugar field with mulch 


A Novel Uee for Sugar-Cane Waate 

S IN'CK the beginning of the sugar Industry It ha* 
been the custom to uae the waste iiroductit In u 
manner which la fur from advantageous. Each year the 
augur world produce* un enormous tonnage of residual 
molasses, and an enormous volume of refuse shmlded 
cane Neither I* of any value ua a source of sugar, 
yet the financial aucccss of sugar raising hlniies largely 
upon their ecunomlcal utilisation In some wuy 
It has been customary to hunt tlie Itagasse, or refuse 

i fuel 
elj In 

huge |)l lee, us the easiest 
means of disposal It trill 
burn-- and that Is about all 
that cun he said for It. It 
Iihs a moisture content of 
over 4fi per cent, and this 
must be largely evnisiriitcd 
In the tluinca before combus- 
tion cun proceed effectively 
Moreover, when used us ac- 
tuul fuel, It causes much 
scale In the boiler tulies and 
form* many clinkers, In ad 
dltlon to the excessive louses 
of heat 

The iiioluMacs, on the other 
hand, nut he converted Into 
a rather high grade fuel 
and tlie ash from Its burning 
Is I lie finest sort of fertiliser 
IsMslble for application to 
the sugar fields. If It were 
burned Instead of tlie hagai 
available for other 
Ing of these 

Hawaiian planters are finding at least one use for the 
waste filler which Is extremely Interesting Obviously 
some sort of pngs-r eon lie made of It us of ull plant 
fiber Tills Is done, anil Hie resulting product, “mulch 
l>uper,” Is used In the fields, being laid In strips over 
the rows of voung nine As the cane grows. Its tips 
penetrate the isiiier, and the sugar crop suffers no slow 
Ing up or diminution through the paper's presence Hut 
the weeds that Infest the sugar field him not tin sharp- 
ness or stiffness to penelrntc the pngier. and the) uro 
completely eliminated, so far us tlie purl Ion* of the field 
close to the sugar plants are concerned 

A large plantation llius preiaired for the growing 
presents a striking sight, as 
our photogruph Indicates. 

Tlie fact that the bagasse 
eon be thus utilised, with 
very large benefit to the 
crop, will doulrtles* lend to 
the experimentation neces 
sury lo effhet n substitution 
of the molasses for the waste 
filler as fuel, thereby com 
plot Ing the cycle of twen 
tteth century Rugur-plantn 
tlon economy 

A New Silver Which 
Doee Not Stain 

A NEW stain resisting sll 
ver has been Introduced 
recently In (treat Britain 
and, according to n British 
trade paper, It has alarmed 
many retail Jewelers. They 
seem to Mar that the demand 
for the new metal nsiy ren- 
der their stock* of sliver- 


up to two years. The material Is said to be proof 
against atmospheric oxidation and not affected by damp 
salt There Is no need for glass linings In salt cellars 
made of this material 

As supplied to tlie manufacturing trade, the metal 
Is ductile and cun he stunijied, spun raised forged or 
drawn Tlie uutlntenance of its color and brilliancy 
oxer long gterhsls dcgiends iigam Die proper eondlttcais 
of working and involves some Blight variations from 
ordinal-) methods Tlie mw limn rial Is pttilhulurly 


corrections ure to be mude Its unyielding attitude may 
be considered a disadvantage. 

(.'harts, nmiie and various photographic productions of 
the l-ederul fiovemuient arc frequently subject to 
(hunges even after they have been engraved These 
corrections heretofore huve been mude by a cuinbor- 
Hom and lime-consuming method involving the scraping 
of the ileelroivpe and lulling it with n hammer on an 
anvil designed for tin purpose Tlie division of ihnrts 
of Dm Const and (leodelh Survey, United Slates Depart 
im-nl of Commerce sought 
to devise n more readv way 
of tanking correc-tlcsys on 
cop|K-r Asslstnnee of the 
llureuii of Standards wuh 
enlisted, and the dlrei tor of 



signed W I 


couple 


h (he 


reconmienUcd for sgssins anil forks, csgsxlnll) fumy 
patterns In whh h, when made of the ordlnur) silver 
copia-r tillov, the prvscnci of ‘lira gives so much 
trouble When nulteil under iiragier cinidltlons Sllaniu 
Is said to make siitlsfni lory eastings sound nnd free 
from pin holes. Da tie tails of Die imtil Is-lng more 
exactly reprodmx-d than with ordlnnrv sllvvr 

The Inventors have Iceen hmii|s nil In Du Ir work h) Du 
necessity of pixsluilng an alloy vvlihli IsenDtled toeurrv 
the oflUlnl hull mark d< noting standnrtl i|tutll1> The 
minimum proisirthm of silver lo ipmllfv for this murk In 
IrJi/t) |ar cent so that ull the work has hud to Is* con- 
centrated upon the slight margin of V/j per cent of 
alloying medium “Rlhracn cannot Is- usid us iiuislcs 
In the electroplating hath The cost til present Is alsiut 
10 |*r cent higher than tlmt of slumlord stive c, but 


* of the i 


It h 


v sll 
s the 

result of experiment* to dis- 
cover • method of making 
sllvesware which cenmit tar 
nlsh In ordinary use The 
new material Is said to be 
a brand of sterling silver 


Than 


original and complex alloy While not absolutely stain 
leas, BDanca resist* tarnish to a remarkable extent and 
Is said to show no fire murks at any stage of making 
up. The new alloy Is pointed to ns probably a relief 
for the household stair from the periodical cleaning of 
the domestic stiver. To maintain Its brilliance, the only 
attention required Is an occasional rulrfilng with a clean 
chamois leather or a soft cloth ftpedmens so treated 
are reported to have a finish almost equal to new silver, 
-*-• ‘ 10 other treatment over periods 



Correcting Engraved Plates by Novel Method 

E NORAVKBS nod printers- nnd their number is 
legion—* throughout the United Stntes will h« Inter- 
ested In a new nnd Improved method of correcting en- 
graved plates, or ‘cuts," a* they ure popularly known 
The permanency of the impression contained on the 
electrotype Is one of Its strong virtues, and yet when 


ngruvlng und 
ilcitmlvpc notions of the 
l 'oust and tleisli D« Survey 
Iiiivi bon fruitful of results. 
Apiuiraliis Is non being built 
for mrro-tlng i loctrati gs-s In 
nceiirdano wgili this ills 

K lesti r Tunes dlrotor 
of Die UihisI and t.oslellc 
Survev describes this 
method of oirrollng en 
completely the grnvol gilules sonawliat In 
ill lull Ills statement Is as 
follows 

Till se e\|s rlnanis lol lo Du ado|ition of an Inti rest 
Ing, and It Is believed novel, adagitiitlon of tin galvano- 
gilastlc mi Dual of « lo Imlygilng by means of which ll Is 
gsissthle to reiauvi igiih klv small or large areas from the 
surface of the plate lo tin depth of Da cm. raved work 
thus clearing the imtul for suhsognint nengroilng 
\n i to l mile Is losi rlol In tls nnrsde of u hose 
through whh li a solution of eoiigier sulfide Is thrown 
imilir preiwun against Die iilnli on Die area where the 
coriwtlon Is to he mude An i Its trli < In nil from a 
gent rating source Is formed betwe-cn the |ilati and the 
<>U*< trade In the noulc, lliraugli the stream of solution 
Impinging on tin |ilali A currant pressun of fram 12 to 
Vi volts bus liecn found giitlsfm lory 1 his voltagi Is far In 
ixeess of giri satire onllnarllv use d In di isisltlng i-o|)|ier, 
and (In m tlon Is very ragild llv making Die iilnto Die 
gsislilvo cleetnsh, ccqipir is 
ic moved fram It to liny 
desired drgitli Tls adjoining 
isirllons of Do gilate which 
It Is not di sired to corns t 

since tliev an filled with Ink 


Dll use (,r II hiiiimier on the 
lank or llii gilate Die de- 
ginscsed area mav lie li veled 
Willi tlie surfaei and, after 
gsdlshlng, the gilate Is ready 
for the npplhntlon of new 
work wlilih onllnarll) will 
Is engraved iiism Die eluan 
mi lul h) blind 
' Although Die s o I u I I o n 
nfter striking Die gilule flows 
over II the only point uf- 
fcxled Is tlmt against which 
I he si mini Is directed Small 
anus Ilf the surf nee am 
cguhklv n -moved ns the en 
graved lines are not c nt 
deegilj 

“The- removal of about 
one-twenty fifth of the thick- 
ness of the p I u t p usually 
erases all work llkelv to need 
corn-oDon Aflc r tills depres- 
sion I* transferred to the Imck of the gilate hi bump- 
ing up, ll ninv, If desired be filled In on the Imck tiy 
using the same gins-ess with the direction of the current 
reversed " 

As Indicated above. Die elect roll He action Is ragild 
An urea alsiut two Inches square can Is- removed from 
u plate to the depth of Die engraving In six minutes. 
This Is beyond nil eompnriscsi faster limn any method 
heretofore used Dm- clinic nil \ nlwnvs having been In 
the erasure, riillier than In the raengrnvlng 


li mulch paper strips laid 
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Wliy Armored Suits Fail 

Some Facts Worth Knowing Regarding the Perforating Proclivities of Armor-Piercing Bullets 

By Captain Edward C Crossman, U. S. A. 



imx (IKuwml (lull cerl 
fiimiK iif alloyed ami heat 
tmiliil slot I « lit stop most 
liulli Ih lluvlng bobbed up 
la* makes known Ilia pur|sise 
trill* h Ih Pi lr\ In aril the 
lili a to till* polirt nr to Hu 
Ariiij or other orgunlrntlan 
of nhh.li tin mends rs un> 
likely to serve uh turgi (h 
for Mintlre 

I ilko altogether Phi many 
Intmtnrs, the tumor kutt 

gentlemen lire little lnfonueil uh to the ramification* 
of the problem they think they have solved anil they 
do not renllr-e that otlierH Imve liken Imp Interned armor 
mitiH n tilth falhd 

The Ordnanee Deiairtment of onr Army used to have 
a m|hm lal officer detailed Jiud to "slum nwin” the In 
\entora of armor nulls or armor HhlelilM for our aoldlera 
during tin 1 nur 

The little Joker uttnehlnic to the armor iierwinul pro- 
teetlon hiy In the faet that like armored ships nnd Idg 
conn, neither Hide Hlujed uliend tert long Another 
one nan (hat steel underHlilrlM, while reassuring an* 
Romewliat atltf anil licutt, not to mention the minor 
feature that the other aide In tin war could drill holes 
in the beat one e\er made by mi reh putting u different 
type of eartrldtre Into n plain Infantry rifle 

The armor piercing lnfantn rifle bullet wasn t one 
Jump behind the various lljrtit forms of anuor developeil 
In fixed tremli wrarfare, not to mention the urmored 
tanks anil other probation In fighting airplanes. 

The United Slut™ had an armor piercing Imllet be- 
fore the Oreilt War, and I shot It for trial Iwftin Ger- 
niany conmieneed to defend the h atherluml In northern 
France 

Kurly It was evident that a sheet of hik-cImI heat- 
treated steel, one-elglitli Ini h or less, would stop nn 
ordinary Jacketed bullet but alas. It would not even 
discourage the nrmor-plerrer So armor for modem 
Holdlers ladled down to the form used on tanks, to 
the massive nnd unwieldy German trench helmet cover- 
ing flue, head and neck to the shrapnel helmet, und 
to the special heu\y shields used for snipers. 

The armor pit n lag bullet Is prmthully the sume ns 
used hy all nrmlca It consists of a miniature bullet, 
about 221n<h (ullbcr for a 'KMulllier bullet, u trifle 
shorter than thp bullet In width It Is going to he used 
Hnd harder and tougher than any steel likely to be 
familiar to the ordlnun man It will weigh, In tho 
dKMiillber, from (K) to IKl grains. 

It N set In a regulur leaden core and tliut In turn 
tnuistd In the regular uipnenlikel Jacket of the ordl- 
loi rv Infantry bullet Tliere Is thus a miniature — - 
eullls'r verv hard sli*el hullct, surrounded by thin 
leatliu wulls, and thin In turn In the regular bullet 
Ja< kit The leaden walls iiermlt “give" enough to tin 
built t lo mail the bore of the rifle against gas escape, 
and to take the rifling and 
spin the luillit Outwardly, 
sat ti bullets lisik like any 
other except that they are 
longer t linn the standard 
and hismii light for their 
length 

On striking armor the 
Jnekit smashes to lilts the 
lead dlsapjsnirs In a line 
spray perhnim acting as a 
lubricant for the steel built t 
within, and the steel curt 
slip* through an imlsiht 
aide thickness of tht hard 
cat steel 

With the Clay bullet, In 
ferlor to the present Armv 
form, I have shot through 
a B/IU-Inch tough steal — but 
not armor — plate at the 
range of TOO yards. Such a 



type, protruding. 


Imllet as the familiar HO-JKl used hy hunters not 
equipped with more up-to-date arms trill not even dent 
the plate at this distance 

The hole mad« hy the nrmor-plercing bullet Is, of 
course, merely the dlumeter of the core or miniature 
Imllet In the ense of our own, It Is about 22 caliber 
or less than one-fourth Inih Men behind the steel 
armor would therefore hate only .22-cnflbcr holes 
punt lied In them by the hard little inlsalle Such a 
Imllet will easily punch through n full Inch of ordinary 
mild steel 

One of the tests made nl the Small Arum Ballistic 
million was to obtain the Imlllstlc* of imr new arraor- 
plerclng bullet, and Incidental)! we tried It against 
some of the nnnor plate on bund at the station 

One type had the miniature bullet or core, as It is 
known, made of Klrtb sterling steel, und the cin-e Itself 
weight'd 00 grains. The other hud the core made of 
a tungsten alloy, weighing also 90 grains. 

Using special best-treated armor plate six-tenths 
Ini li thh k, the KHrth bullet put one core nearly through, 
sticking In the renr of the plate, while the other two 
tried, hmke tlie buck of the plate The tungsten alloy 
core punrhed three clean holes through the plate At 
J00 tnrds this tungsten eon put a bad bulge In the 
renr of the plate, but did not go through. At 800 
It ulsu bulged the back of the plate 

The complete bullet weighed IDO grains, as compared 
with IflO grains for the stiindnrd -’tO-callber bullet, nnd 
was given a munis speed of 2fkS0 feet per second com 
pared with 2700 feet for the standard ballet. Both 
were, of course, to bo used tn the regular Infantry 
rifle und machine gun 

Tou run Imagine, therefore, what use an armored 
suit or urmored cur would lie. If armor steel more 
limn liulf nn Inch In thickness can be easily punctured 
lit a little Imllet any soldier may Is* carrying In his 
belt, remembering that steel plate a half-inch thick 
ttilgha about 20 pounds to the square foot 

Modern high velocity skirting rifle bullets will punch 
through a surprising amount of ordinary mild steel 
or Ixiller Iron, and the higher the velocity, the greater 
the penetration Weight of bullet seems to cut littls 
figure. Tlie little 87-grain Savage bullet, tor In- 
stance, will punch a hole through a half-inch mild steal 
plate. Where the 220-gruln ‘Krog” bullet won't begin 


lade mode by these high- 
velocity ballets Is much 
larger than the bullet Itself, 
and It don nut eertu to pou- 
ter In penetration whether 
the bullet Is “soft nose" with 
the lend exposed at the 
point, or Is full- Jacketed 
with copper-nickel or copper. 
I have seen a bullet of .28- 
Inch caliber punch a bole 
through half-inch steel, and 
the diameter of the hole was 
three-fourth* Inch Instead of 
less than one-third, ns was 
the bullet 

Ho while light armor 
■night ship pistol bullets or 
those from low-velocity rifles, untie that might be worn 
and carried around by a man could stop nn armor pierc- 
ing bullet, Indeed, It 1* doubtful If these Inventor's 
suit* for policemen could stop even a hlgh-veloclty 
hunting bullet In the 8000-frcf per-second class of 
velocity 

A Free Balloon Without Top-Valre 

D UIIING the 140 years since Montgolfier Invented 
tho free balloon, comparatively few Important Im- 
provements of tlie Invention have been made It Is true, 
that from tho original free, drifting balloon, the dirigible 
balloon, more or less cigarshaped, tilled with hydrogen 
nr helium gns and equipped with motive power, has 
been evolved, but there have been scarcely any changes 
In the free balloon. It la at III of approximately spherical 
form, has a Mg escupe valve at Its apex, Its ripping 
line and Its rope harness from which the basket or 
gondola Is suspended. 

At iHst there seems to be a prospect of a material 
Improvement by abolishing the clumsy and troublesome 
escape valve which rarely functioned pnqierly and 
frequently was a source of great discomfort or dunger 
to the aeronauts. When It rained, water would accu- 
mulate In the neat of tlie vulve und run down the filling 
tube and on tlie beads of the occupants of the basket 
und their Instruments when the release cord was pulled , 
In cold weather the felt packing would freese, making 
it Impossible to open the vulve, or to dose It after It had 

been opened. 

In a recent German Intention the hinged top valve 
Is supplanted by a flexible tube, which reaches from 
the equator of the balloon to the Oiling tube at Its lower 
end. The tuba normally rest* on the Inner surface of 
the balloon, passe* with Its outflow end through an 
opening In the balloon tissue at the equator lino and 
lias, outside of the balloon, an extension consisting of 
a piece of very light tubing, about one foot long The 
Inflow end la provided with a perforated metallic stlf 
fening tube Which prevatta the mouth of the tube from 
being compressed and closed hy the pressure of the 
gas tn the balloon. The atlfflmed end of I he tn t.h. nor- 
mally extends well down Into the filling tube, hut may 
be raised by a line running over a pulley attached to 
tbs pule of the balloon to any desired height. When 
this is done, the gas below the Intake wd of the tube 
will estape. The rush of tbs 
released g as win cause the 
free end of Hg*t tnhteg to 
dm outward, thas Indent- 
U>* to the aeronaut that the 
la la proper working 



Ltft An old-type 
piercing bullet of .18 . 
wide. High ti One-inch 
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flwtmnMd Eye*-— A FDa-Stndio PreUw 

1S/HBK ooe exposes toe’s skin to tbe raya of (he 
"" «*» «>* nets sunburned. Some psnple are much 
nor* ttacepttbte to this than others, bat everybody is 
sOttMWhat susceptible. The cause la found, not In the 
visible rays and not even In the radiant heat waves 
that accompany them, but In true light waves of such 
short length as to fall In the Invisible, ultraviolet 
section of tbe spectrum. These have 


Th* movtag-plcture Industry finds Itself confronted 
by a problem closely related to this question of sun- 
burn. tbe huge arc lumps used In tlie dim studio, just 
give oat ultra-violet as well us visible 


portion of the total Hands and face get quickly ac- 
customed to this, and Immune to fnrther burning just 
Hka the bronxed llfe-guurd at the bench Hut the eye- 
ball U another proposition entire!) It Is ver> sensi- 
tive to the ultra-violet burning, und It does not acquire 
Immunity Tho burning of the pyebtill by tlie ultra 
violet rays Is a form of conjunctivitis. It Is curable, 
but during tlie cure tlie patient must not be further 
exposed, nnd the eye Is weakened bv the fnct of lmvlng 
been afflicted Tills nialudy appears so fresh among 
motion-picture actors— stars und supers alike— that n 
name, “Klelg eyes," has been coined for lb 

In response to tlie reconi olTer of one of the largest 
producing conqianles, to pay ffiOOO for a preventive 
measure that would not Involve a complete overt am 
In tlie methods of film production, thousands of sug 
geotlons were submitted. A committee of scientists 
and practical motion-picture men considered these sug 
gestlona with the utmost core, and carried mil n good 
deal of research and exjierlment In accordance with 
the more promising schemes put before them 
Tlie experiments tiaik two lines— medical and me- 
chanical There appears no hope for a positive medical 
preventive A substance Is known which, when put 
In tbe eyea, counteracts the had effect of tlie ultra-vlolel 
rays. Hut with constant ms* this substance has a 
weakening effect upon the vision , nnd It must be used 
constantly, for the tears wash It out quickly lies Ides, 
five hundred people cannot Is* depended upon to bathe 
their eyes, before each scene with an) given substance 
- let alone one that la admitted to harm their eyes. 

It la. of course, absurd to folk of glasaes to screen 
the offending rays from the players’ eyea Many fllai 
people wear dark glasses with the utmost faithfulness 
while waiting ubout u net In which the lights i 
big, hut mi ntnr, und precious few extras, < 
glumes In the face of the camera 
Hits brings us to tlie pnqioultlan that the i 
placed upon the lamps, screening out the 
waves and letting the others through The difficulty 
here Is that gluts Is very far from 100 per cent trans- 
parent, at Its best Plnln window glass reduces the 
photographic ray HO per cent, ground glass 40 tier cent, 
and Florentine glam HO per cent If the camera man 
sets up a screen for the ultra violet, It will therefore cut 
off so much of the ra)s thut he needs In his business 
that be must use two lumps where before he used only 
ope He will then And that the two lamps with the 
screens Will supply us aau It ultra violet to the set as one 
lamp without the protective glims. This aiqillcs with 
plain glam, colored glass of any sort would ohvlousi) 


make the matter even worae. 

In view of all tfaeae eon 
^derations. It appears that 
the solution. If there be ooe, 
lies In the film. A film would 
be needed that would work 
as effectively and as fust In 
a subdued light as tbe pres- 
ent films work in tlie glure 
The laboratory men of the 
film company currying out 
the Investigation are now ex 
perlmentlng wlfh a new tyi* 
of film, In the hope of meet 
Ing this requirement 
Whether they are I mated! 
ntely successful or not, In 
this direction, am 
Air the film arils 

At present, two types of lllumlnunl ureomplo>od In the 
motion i >1 rture studios, namely, (tie mercury vapor tulies 
and the finmlng arcs, lloth generate a very large per 
centage of ullru violet light wlihli Is highly uctlnl<- Tlie 
electric power consumed aaiv rim umwliere from Hi 
In several hundred kllowutts for a single set 



Group or tbe new 

e tlie only promise of relief c a 



The “csthodo phone” transmitter, acting tkroagh 
direct sound-wave preeaare open the ionisation 
current, without any membranes, etc, as in the 





Long-Distance Concerts in Germany 

G KRMAlfl, which so far was deprived of the bless- 
ings of radio music, Ims ut last enjoyed her first 
radio or rather “remote" conn rt, for those rcstsinslhle 
for the demonstration found It — for purely practical 
reasons — more convenient to use a transmission line 
for thin first exhibition of 
lltelr si lienie, Installing tbe 
urllsts In imolher wing of 
tlie Maine building rather 

lima III u faraway radio 

station Anyhow, this con- 

cert, which our Uerlln isir 
respondent had tlie good 

fortune to attend lusiveil a 
conclusive demonstration of 
the isisslbimtcs of n de- 
cidedly new arrangement 
wlilih It la hoped afforda the 
definite solution of the loud- 
speaker problem 
However, even apurt from 

the loud speaker, the scheme 

comprises a number of re- 

markable new apparatus, of 
whlrh tlio more lmportunt 

are described In the follow 
lug 

Hrst, attention should he 
drawn to n novel microphone 
or CatkodopXoHe, as the In 
vent or*, Joseph Hassolle, 
Hons Vogt nnd Dr J kkigl, 
have dubbed It, and which Is 
based an tbe following prin 


if u Nemst lump, Ionises tlie air sui rounding 
t, t c, makes It conilnitlve When n small anode tube 
fitted with an acoustic funm I, Is lulnslured Into this 
Ionised air, the unode voltage Is-lng uhoul two to three 
hundred volls, an Ionisation nirrcnt will flow toward 
tlie anisic tin Intensity of wlilih Is nctisl u|sm by uny 
lliwtuuflon In gas pressure In the nelghlKirlussI e g , 
by llaitaatlons stl up liy sound waves, caught In the 
funnel thus hii|k rlmpnslng un iiltemallng lurrent cor- 
rasisinillng to acoustli varlnllons nvrtr the ionlxatlon 
i urrenl The most ream rkablt fisil lire of this alternat- 
ing current Is the uhisnci of any mis hunleiil links, 
membranes, it< as In the nine of (In ordinary or cun- 
tiu t mh roplisne, und Its being ulisoliitelv pmisirtlonnl to 
Hut luallons In sound pn-ssure Aftir talng pni|S>rlv 
ampllfiisl II accordingly cun Is used for all piinuises 
In nmnei lion with wlilih a perfrttly imrullol variation 
of Mound nnd clolrli wuves Is rcqulrvsl 

Til! seismd piece of upisiniliiH Is a partlcnlnr umpll 
tier, In the construi lion af wlilih nil sclccllvi Inlluencea 
wen* eliminated, saili us an* usually him parable from 
ise Military circuits, having a |x rlisl of Ha Ir own wltliln 
tlie range of sound fnspiem les. This Is a low fn*- 
quem-y thris*-tuls* amplifier, tlie coupling of the ele- 
ments of which Is efftated without unv si If Induction 
It will amplify uirrenls of an Intensity not higher than, 
say, <MM)IMMt,t ampere, suth as tin most sensitive tele- 
phone Is barely able to iiercelve, to shout 10 watts or 
vibrating 1-m rgy all frequent les wltliln the acoustli 
range, t i . those varying fnim IWi (100, Mng dealt 

II will lie niullly understood ilmt In ordtr to solve 
llils glgnntli task s|sslal t)|s*s of vutlium tuls*s hud 
to Is* developed In fin I, tin Inventors liuvt* lieen suc- 
i*essfnl In providing decidedly novel amplifier tubes, 
luised on tin use of iiiliu, wlilih iswscss a number of 
additional advantages 

Tlie Ihlrd iipiHimlas designed hy Hip Inventors Is a 
novel loud-speaker or stutophone, na It Is culled, which 
i ffpcla un Ininmimrulilv pnrei reproduction than any 
other tyis* used for radio n*ei iillon It Is based im the 
principle of the elei tnistidh ti lephnne, which old as It 
Is, bus so fur been nlisoliitcly neglected by vlectrlcal 
engineers, und wlilih In lla present iiihc, proves capa- 
ble of unsns|ie< ti d possibilities. 

The new tiliplHim Is made of metal and mien 
throughout nnills iilsiul KMII cimtlmeti rs In dliinieter 
Tlie shitlonaiv annulare has for the sake of (lumping 
been Hiilsllviiled lla laimlinim* ls*lng divided Into 
several ecisnlrh rings, so Had any (sialtlon of retain- 
unce aa ihurm ti rlsili of other vibrator) arrangements. 
Is done iiwiiv with In fait, the new telephone within 
tin range of freipamy Tor wlilih II was designed cum 
prises ull possible |sisitlon, l r, no s|s*elnl position of 
resonance at all Tlien* Is thus wltliln the acoustic 
scale no liiaxlimnn und no nuitirlnl fluctuation In the 
Intensity of rcprodui tlun 

Tlie efficiency of Hie new <*le< iroatatir telephone Is 
<>H]j«lullv sntlsfaclorv, Hny Iron nnd copper Iohsuh aa 
well as lossea due to stray currants, iis Izuu parable from 
tlie usual or magnet ii Ivpe of telephone, being strictly 
avoided 

An nniount of energy of only nlmut three waits, aueh 
as develo|ssl hy a Tew irocket lamps, proved sufficient 
lo fill one of the largest music halls of Ilerlln with such 
a volume of sound us lo enable the musical perfor 
mtincc to Is* heard with practically natural Intensity 
iven from tlie remotest seats. Tlie qnullty of render 
logs, of course, to some degree depends on the* kind of 
InstrunHmt or In the ease of song und reeltation on the 
pitch of voice, but un lla* whole, was remarkably satis- 
factory anil Immensely superior to tlmao effected hy flic 
usual type of lonil tqicukcr 

It Is Interesting to note that the apparatus here de- 
sert bed has lieen used tn connection with a new system 
of talking motion pictures, whli li attracted a good deal of 
attention In tier-many Indeed the main failing of talk- 
ing pictures in the past lias been the lack of realism, and 
this Improved apparatus slumlil prove u forward step. 
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When Water Power Paves the ^ Streets 


How the Town of Lawrenceburg Discovered a "Mint” 

By Lutell McClung 

1 \TIF Indeed In tlio town or Hty Hint “coin* This money-saving, money making, aervlce-glv- 
iii, mt > for UM-tr, yet tliln In Just wliut Inn little municipal plant Is made posaible by 
the little community of Uw renceburg, Hhoul Ok ulong which Davy Crockett, hero 
Tennessee, really does. The energy for of the Alamo, race hunted hears und fought 
mull oneratlon Is generated hi 11 large Indians. Kor many years Imw renceburg was 
his Intrepid spirit, and 
laiwrencehurg that he 


on the Local Creek 



In u number of dependable contract* for power 
Then demand steadily increased. Today, Law- 
rencebnrg Imtue owner* not only enjoy low-coat 
limiting but a number have electrical heaters, 
ranges and other appliances for heating water, 


any doubt that both print Iple und metlm 
everylsnlj concerned. 

Not only does I jiwronceburg set ore 
tng and water for lire protection with 
the profllt from Its municipal hydro-po 
pultl off the old dealing debt of the col 
in addition, these profits pay for Isitli 
walk (Hiving. Tliere art no asacsNioenl 
fur | uivlng not a |ienny do the people i 
any of these Improvements. 

The writer does not know 

of uny other community that 


Luwrencchiirg Is on c place 
that lias declared Its lntlt- 
pendtnea of coal If nol 
even a single |Miuml of null 
wen ever brought Into the 
town, Its “white coal" would 
continue to turn the wheels 
of Its Industries, Illuminate 


limestone to nn out The water-tower which is filled by do < 

•k lower down. The electric pumps was 

im and the 18-foot sjient 

at I give a heart of 30 feet The power- work was started. It I* 

.Ines urn, of course, at the outlet of «hn tlnue until all the brute 

the rook. This little plant Is located aiunlcliial Improvements 

les distant from town During the day rapidly and the streets 

sid hy Industries — hosiery mill, shuttle- Into new residential sect 

tory < reaniory, lee plant, dour mill, mnchlno renceburg has cheap enrre 

rages, printing ofilct-N, ote In the early part Ims attrneled many new n 


of the night the current, naturally. Is taken by the 
homes. In the lutter port af Ihi night and In the early 
morning the energy from the turbines pumisi wuter for 



of Its livrtro lower plant and for the 
und Inltrest on the money Imesle 
“Tills little project of ours Is a in 
says K. P Nixon Its siiperlntemleni 
working for tlio people at lowt st |ss 
out onv waste It la permanent n 
proud of It \\ i have something ti 


with this low huge, dear spring Just a short distance from town Hint b 

a rue tlu re Is Here are Installed two eleetrlml pumjis, operating on oppnrt 

and ois-ratlon the power from the turbines two miles away und lift- There 

*ho of service tng the water Into n large storage tank thBt gives neoeo- try thi 

wiry pressure for domestic and industrial uses and for power 
Imply ii mint, ' dre protw that for s« 


“it goes right on When the Law renceburg pi 
tie cost und with u municipal alteration, It whi 
we are all very For some time there were n< 
how \lsllors thnt The town was In debt anil t 


it a rally, Is taken by the As nmy la* supposed, the time came when power de- 
lta night and In the early immils were greater Ilian the supply Now the town Is 
lurhlnes puni|M wuter for going further down on the creek to build another dam 
Tills second niunlrl|uilly-owned operation will be Inter* 
iwei* Is evenly distributed connected with the Aral, and there will be sudhlent 
ilnihlv Imlunced to meet power to take cure of the now Industries and residents. 

The water supply la a ltut the time will come when even this operation will not 

be suldclent for the growing 

population and new factories 

— growth canned directly 
by lament, efficient munic- 
ipally owned hydro-power 
service. Tlio imoplc realise 
this and are now looking be- 
yond their second plant They 
Intend to go farther away 
to a Inrge power stream and 
there construct a dam whose 
energy will build a real dty 
ut Lawrenceburg They have 
realised that u community . 
can lie bntlt anywhere If 
hydro - power Is harnessed 
anil distributed to the people 
for aery Ice and no( for pri- 
vate profits. ' ' 

The danger thHt has threat- 
ratal several times Is that of 
Lawrenceburg with power and light. Right Dam tho I>Umt )nt „ private 

S feel high hy 204 feet long or corporate bands, with the 

usual stocking and bonding 
Jort distance from town thnt builds up continuous Interest charges nnd gives 

rlrnl pumjis, operating on opportunity for enormous profits to a few Individuals, 

two miles away und lift- There are dozens of towns In that section of the conn 
rage tank that gives nice*- try thut are supplied hy current generated from watar- 

id industrial uses and for power Rut all except Lawrenceburg pay high prices 

for service and large nnd cnnllnoou* profit* to the 
int was first established as corporations that are heavily capitalised and heavily 


nt w aa first established as 
not an Immediate success, 
many buyers of current 


r pessimists said that the and the people n 


Lawrenoehurg ho* fought safely through tl 


cost of the plant only added to the debt Inducements 
wvre offered to establish the project on a paying Istsls. 
Tla* town h greed to wire homes and business bouses 


r would not sell their Uttle “water- 


mint" to anybody for any sum They not only want 
It for Its continuous and direct benefits to themselves, 
but for the -example It sets to other towns and dues 


mil to supply electrical equlisnent at cost This brought located where, hydro-power Is available. 
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Barge had at houses •« route acrooo tbo Kanawha 

Kim 


House-Moving by Ferry 

S OMETHING different every day lx almost certain 
to lie the lot of the man who muketi the moving 
of houses his profession It is no longer 11 Bum I sight 
to xco a large frame cotluge traveling down the road 
or IK roxs the street but a trip nrroxx a river lx not ho 
ordinary an Incident In the lift of a roxldcmi lit 
tnehe frame houxex In Charleston, W tu, have re- 
cently undergone this experience In order lo obviate 
the neeoHxIty for moving Hum up or down, him king 
wax hulll up to a height of fortv feet on thv lairgex that 
were to trunxfer tin in to the olhir side Tlie hounex 
were then moved out uixin thU blocking quite in the 
ordlnurv fashion of uiovlng houmn, and uflir lielng 
ferried over the xireutii, thty were similarly sllpjicd 
n|H>n their new foundations. 

The houxex occupied Hie xlte that lx lielng < leared for 
the new State Capitol, anil Ihelr owners saved a very 
comfortable sum by moving them to new lmutlanx ax 
ngalnxt the cost of rebuilding Thirty two houxex in 
all are lielng moved, bill of lliexe unit twelve have been 
obliged to And new sites on the far side of the river 

A Machine for Sowing Seed by Hand 

A MONO Interesting German Inventions of the post 
war period, few are of more dlreit practical appli- 
cation than the seed growing device which we illustrate 
Sowing muililnea are for the nioxt port Inclined toward 
slse nnd costliness , for the small land-owner or tenunt 
farmer there Imx not been any very satisfactory alterna- 
tive to hand sowing, with the Irregulurlt) of dlslrlhu 
tkm that must necessarily accompany it Tlie sturdy 
agriculturist «f our photogniph, however, liux only to 
hold his distributor sternly with llie one hand and grind 
slowly with the other to insure an even allotment of 
Ids seed until the supply In his bug !h exhausted 



Hand sowisg of Med by aaa of a dories that laaarea 
aaifona diatiibstim 


The Rotary Plow 

W HAT Is plowing? Blnei thousands of year* the 
farmer has been accustomed to regard the neces- 
sary annual loosening and remixing of the soil ns being 
practliable on a largo scale with one Implement alone, 
tlie lurnplow drawn by horses or power Thus tlie 
word ‘plow" tuts come to denote an Implement which 
Is simply a combination of two soil-cutting knives and 
a moldlioiird whose uurjied form lx designed to Invert 
the rlhlxin of soil cut from Ihi land liy the vertical and 
the horizontal knives. 

flul plowing does not aluavx have to he done In this 
orthodox manner Acting on u wholly different prln 
clpie from tlie old tumplnw which, however fully |xt 
fected during the last few ibnulcx xulTi m from etrliiln 

sliorlcomlngs that are funduiiuntal, the rotary plow 

Invcnieil by Hetcher T lliinixhnw of Seattle, Wash, 

uecouipllslies tbo desired results, iierordlng to the clubns 

of tlie Inventor In a Islter manmr In iiddlllon It 
performs at the single plowing o|x>rutlon all the equlvn 
lent work of llie m vernl c iixlomurt Misus'd Ailing oper- 
ations, such as rolling, disking harrow Ing, pulverizing 
and, lr di sired, drilling In tin Mid us It imkms. 

An Inspection of (lie photograph of tlie rotary plow 
Is quite sure to have the lmprexxlon tlial It Is n kind 
if tria lor, un liiipn.Hnic.in glvm liv tin iipiM-iininee of 
Itx forward purls Hut us it draws mulling It cannot 
Is culled ii tractor It Is nmipliti In ll<u If , In full, 
fur from drawing unv apparatus ii Is oqulpiied with an 
cxlru rear wheel whose ihlif riuutlon Is lo hold the 
Implement laiek so Hint the revolving ilrtuu bearing the 
xnll-c tilting knives or plows mnv pm|s*rly do Its work 
of i hewing up the soil In progrixslve biles Inxteud of 
simply running forward like anv wheel without doing 
any plowing 

The entire Implement, width weighs OuoO |xnunlx, Is 
driven liv a -TVhorw power gusollm engine of tlie trmlor 
tv la flu rotary drum lienrlng tin 24 hardened stiil 
shill rs Is Its fnnilii mental |Mirt Tills (triim Is caused 
hv the tnglne lo revolve at the lute of 1*12 revolutions 
|sr iiilnuli so that IM slieara strike Ihe ground euch 
second I mm am to two Itulux of soil Is bitten off by 
euch sliiar wlillt the iiinililne progresses over the 
ground nl llie rate of nlxmt I'/j miles ixr hour 
Tlie dlumilir of Hie big drum Is 44 Ini lies, a size 
required for eAlchnt work if the plow Is to lienetmte 
to a depth of J8 Inches, lids great detail of plowing 
la one of tlie salient femmes of tlie new Implement 
It brings up at Icuxt six Im lies of subsoil that has never 
seen daylight, nnd It thus Introduces not only a new 
seedlied of hitherto unusi d soil but a controversial 
subject Tlie belief has always lx-en prevalent Hint 
subsoil was so lacking In humus that the farmer should 
be very cautious In bringing much of II to the surface 
■it any single y eur s plow Ing ll was frequently stilted 
during the wur Uiut tlie soil of h ranee would prove to 
have been mined by the mtlon of high-explosive shells 
In turning up Ihe subsoil from depths of several feet 
It would be nim-prortuctlve Hut regardless of theory 
when the > reach fanner crnne to try crops on sin h soil, 
thus “asking the soil” Insictid of Ihe theory, he dlx- 
cuvered thut the new yields were very niuth lieovhr 
than tlie old 

In the case of the rotnrv plow, wlihh regulnrlv plows 
to a depth of 11 Inches and lias penetrated to 18, 
check tests tietween soil thus plowed nnd that done with 
Hie turnplnw have demons! rated Hull iropiwgex have 
lieen more than doubled In some eases. 

In milling the will over, much ns metal la cut away 
In tlie lime lilac shop by the mllloi it Is very linelv com 
minuted. This exiioses a very lurgi surface to the in lion 
of plant roots and fuvors vi rv greutly the absorption 
of idunt food It also aids tlu in rollon of the soil 
without whlih crops practically cinse to grow \V lam 
fertilizer and trash have been lift on the surruce they 
are lncor|simted in a fur more thorough uiunncr than 

lx possible by ordinary plowing, and to n fur greater 

depth than lx possible by n limited disking, giving a 
very uniform distribution from top to bottom 
The rotary plow is not Inlinded for use in atony anil, 
wliere tlie bludes are soon sixdhil, but is nt its licsl In 
the great prairies where tiny arc rare On these lands 
grain has been grown for iiiunv decades without plowing 
much below throe or four inches and this bus given tin 
Impression that the soli bus Ism robbed of fertility 
The new plow, however, Is able to go deeper and bring 
op new farms, mixing them with the old so that no 
Immus Is lost and the soli consistency is 111 tie Impaired 
There are vast areas of unreclaimed marshlands In 
the Bast where tha soil is stpncless Usually ttiese are 
covered with a denan overgrowth of shrubbery, flag 
and other vegetation that lx yery hard to turn under 
with the common plow These, with their roots, the 
rotary plow is claimed to handle with ease. Alxmt as 
severe a test as any plow cun be put to Is the breaking 
up of an old, well-established asparagus bed These 



The rotary plow that converts virgin soil into seed 
bed in a single operation 


rools an yiry lnr„«, yiry lough and Hit y |x nucule 
lla soil in all film lions The rotary plow makes short 
work of thi hi slhlng tin limited nails into small pieces 
and buying tin in In the soli to deiiiv and provide 
plant food 

llius II lx win thill mwir mi thuds may lie brought 
to Is ar on the om annual opt ration that for llu average 
farmer Is llu mini hilsiriiiiix of all the season s work, 
plowing— n task whlih has lx-en In yery mill h Ihe same 
way since hlhlh-al limes. Tl lx yiry dlfthult to uproot 
a prejudice of I lilt great agi yii ix|srleney> hiix shown 
Hint Ihe AiihtIi an fanner Is bv no means slow lo adopt 
mw methods of doing things onn tiny arc proved to 
hi i lisle r and lo do the work ns well ns the old methods 
Tin ready tun ptiince of llie farm tnictor stands In 
nnsif of this contention Tin rnlary plow muy result 
lu mu h a i Image In fanning ax lo tllininiite the i urn- 
plow, Just ux the hitler eliminated Ihe crooked stick 

Making Lightning for the Films 

P IIOIl Vlll V most of our renders are Kulfklcntly 
xophlxth uleil to realize Hint, whin the miivli man 
mills a Anxh of lightning in Ills action lie does not 
linyc to wait for a thumb rxlorm to got It ITohuhly 
few of Hum linweyer nnllzi how simple und ilieap 
the prodm Hon of Aim lightning is 'Die wooden xtnnd 
used for the piirimse whlih we llluslriite, Is wind Just 
like an are lamp Tin two conliut isilnts are on the 
two upright amis — a single largi earlxtn (imslltullng 
llie elnlrlial mi mix r In the one case ami sevenil 
smiitlcr ones In tin* oilier liy pulling ii eoril Ihe two 
mntiiils lire brought logellur and tin i In alt eslnle 
llshed mid yyliin liny nro nliamil and tin circuit 
broken, there lx a momentary dashing an Tlie spread 
Ing out of Hie Hre elTiil oyi r the xevtrnl small carbons 
of llu one contact Is resixinxlhle for much of the reul 
lislll of this brand of lightning. 



Artificial hghtnlng for the movies is produced with 
this simple are machine 







SCIENTIFIC AMERICAN OCTOfOK, 



Danger Which Lurks in the Pretty Flowers and Berries Picked at Random 

By Dr. E. Bade 



necx>s*un wliulc-culo destruction ninny Ingenious 
tccllxc devices un> «*lll|ilu>« (1 In lfi< plant nml nr till w 
lliu limn' tniiKirlnnt ure corrosive Hipild* nud imUnix 

Nut uni} tliuHO tnilwtuniin which, In IntlnltuHliiiiil 
ciuanlttlvu, endanger tin- iinlmnl organism fatally, hut 
nil iIiimo muni i In lull'll! emnisiunds which nr» Injurious 
to tin* plant eating animals are Included Tlnue, it 1* 
trip, only funn n nrv miiiiII purl of (lit known tuxlt 
substances tierlnln plant* were it* certain will defined 
IMilnunM, which ulthuuKli til*} nmv h> harmless tu one 
iinlmnl, ure Inlennel} loxli to unotlier n|ieilea. Mnn.v 
pluniH nre nmr* or lew* tirute*te*l liy aucli seeretlnns 
fnnn totul dt stria Hun through uvi r vurm Inun nnluiuls, 
liul llie toxin Iiinnut lie enmelelereel iih u protective 
medium slnet (lie plnnt does n*it jirudiuv It for tliln 
Mieclnl purimw' It In uni} n pnnliict of nietuliullHiii 
and Hint tlm plant linn ftmilly e-loin geel tliln milmtume 
chemically fur lln own protwltun can liurdlv In seri 
uiihIv considered till hough inilill can lie wild In llie 
support of mu li n tlicor} 

In till proludilllty eucli (l<iwer turn lln own isilscm — 
In lln Imnident sense- of which we know nulhlnit, nor 
whlih we tan recognise Oruxlng ntock usuflll* despise 
ll.iral envelops hut cut the leaven. On the otlur hand, 
they inn fully lento certain plants sevtrely alone, ul 
tliuiiKh lluv hute no pireeptlblo odor nur hate they 
any nihhIiiI < liaracti rlalli which would lead one to 
HUH|iect hidden toxic praporllCN Home think must la* 


tclcaac potter Inherent In tlm plant which enables It 
to produce all tliuae material* found In It, the various 
ItcdwciiH theinnelteN only being a tiny f ruction of tlia 
cxlHtlnit coniimund*. 

The nctlcm of the different tyiiea of jxilsun on the 
organism are peculiarly distinctive. Each one Imw It 
otvn symptoms. Home only reait when they come In 
direct cxintutt with the hhtod vessels, living fatal In 
uliiunct Infinitesimal quiintllle*. Other* bate no, or prur- 
tlenlly no |Hiwer under wieli a condition Tliey are 
moat vigorous when I hey reach the aMinmeli, where they 
produce the moat serious of dheturtamcea. 

Allhoutch poisonous unlmola ure aeldoni mistaken for 
hamilt-HM c rent urea, auch a definite classification can- 
not bo given to the plant*. In fact, a law number 
of them ure Hlmllnr In the mewl common of kltthen 
liorlyc and edlhle plants. Others, uguln produce fruit, 
which. In appearance, aeem to be taatj and delicate, 
hut In reality ure moat dangerous Such headlines iih 
“Poisonous mushrooms cause) death, ’ and ‘milldren 
die eating fmlsonou* herrtea" are only ton often found 
In the dully imiiem. 

No method la known by which tile character of a 
pcdwmouK uiiiHhrocmi can be determined. The only pro- 
tection available la the peraonal picking of tile wild 
Hjavlea and (he ubaolute irrefutable knowledge of the 
character of each Individual ntttwhmcnn picked For- 
inerly, two type* of mutch room polaonlng were differen- 
tiated one a nureotle and the other a digestive dla- 
I urlmnce I teeth a} uiptoma often Intermingle the effacta 
taking pluce a few hour* Hfter eating There are n 
few method* by which the toxle effepte can lie removed 
In nil probability, all imlsonous M|Hcles cun lie rendered 
edible by first digesting In vinegar anil unit, then boiling 


for Minm time In water, and dlacardlng the boiled water 
Edible muabroouia sometimes produce ayuiptcana of 
mufchrooni polaonlng, ewpcclully when they are not weed 
In their fresh condition Mushroom* decay rapidly 
wlien they are not prepared ut once, and the product 
of deeuy aomewhut reaenililea ptumulne It la not at 
all nec'esaury that such dec-ay be arcoinpunled by a 
softening of the tissues and a disagreeable odor 

lur nacre numerous tlucu mushresim poisoning la 
Isdsonlng through tarries. Children often oat those of 
Atropa brllailimua, the deadly nightshade Even three 
of these berries contain snlflclcnt poison tu cause violent 
ay nipt cans This alkaloid utruidne slows the actlun of 
the heart und stoics the action of the salivary glands. 
II also ul lacks tho nervous system und causes violent 
delirium The moat characteristic symptom la Its action 
cm llie pupils of tbo eye which It dilutes. 

Tho Jlinson weed or thorn apple, Datura ttramouium, 
was Introduced by gypsies who considered It their “per- 
sonal” iHclmn Besides the toxic atropine, hyoscyamlne, 
lcyosclne and several other ulkHloida ure preaent Tice 
latter two ure found In still larger quantities In Hpo- 
•rpamuu Mger, the henbane, whose pule yellow flowers, 
pncfusely veined, appear In June and July The entire 
plant Is sticky and covered with hairs, and, despite a 
atuiiefylng odor, la often mistaken for a kitchen berli. 

Foxglove (MffttalU purpurea) and Jlmsoo wreed 
poisoning occur but rarely In the latter case an In- 
direct poisoning may take place. 1 serge edible mails 
(llctla pcmatla) eat the leaves of the plant with Im- 
punity, but when these snails are eaten, poisoning 
occurs. In a similar wsy the homey gathered by base 
from the broad-leaved laurel {Kalmia Inti folia) Is, under 
certain conditions, poisonous. Then, too, children often 



mistake the young shoots of 
this laurel for wlnlsrgreen 
(Oaultherlu pro semises) 
and are poisoned. 

The common nightshade. 
(Colossi* nigrim}, wrtth its 
black toxic berriat, which 
are often oaten by chHdrm, 
opens Its small howtos dor- 
In# July, August end isp- 
tajshsr The gympto ms are 
stftsfectioo, dlsito toSL loss 
of spreetb cramps, and the 
retire body Is con raised. Tbs 
pupils of the fye are «ll*tod 
and death often ocean 
throogh n stroke. 

fa vnn toes of petoMtM 
a doctor anut be eaUed, fa 
the msawlltte, enHl he w 
rtsss. it to advtoaWs to give 
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QH»tMf SafinM CocdiM to Soto Tiao 

T HE «• WM Mid raqulreroent* rtf railway travel 
vary to mSmat conntrl** la many respects, and to 
an extort that woaW surprise the uninitiated. A few 
word* eapia&tftff the reaaoa for the slipping of paaaen 
gee eoaehaa oat English railroad* may therefore not 
be amiaa. 

It aometlDMa happens. in the case at a long-distance, 
non -atop ran to a oertaln destination, that a full train 
at can !« hot required, in other word*, that there I* 
motive power to spare. It also happen* that, while 
it may ha expedient to maintain a certain aervice to otlier 
station*, either Intermediate or on branch line*, frame 
requirement* would not warrant running separate truing 
long dl»t*nce* to auch destination*, a* frequently a* 
l* detfrable. 

The object of supping coachea 1* therefore, to divide 
on expreaa train, while traveling ut full apeed, Into 
two portion* In auch a manner that while the front 
continue* It* Journey Unhindered, the remainder, under 
the b raking control of a guard, can he slowed down 
*o aa to atop at a predetermined point, where It 1* taken 
tn tow by another locomotive In waiting, thuw saving 
some ten mtnutea tom of time otherwise entailed by 
stopping the whole train. 

This method is employed by a number of English 
railroads, notably the (treat Western, the Great Eastern 
and the North Western line*. It Is effected so easily 
that passengers In the slipped portion of a train, alight 
Ing when It stop*, have no Idea that the locomotive 
with the front portion, la speeding on its Journey several 
miles ahead 

Before describing the inedinnlcul details of the slip- 
ping system, It should Ik- mentioned that the English 
method of coupling railroad vehicles Is quite different 
to the automatic system employed In America One of 
our Illustrations ts that of the standard British form 
of coupling. At each end of every conch there Is a draw 
bar ending In a book, and through u hole In the shoulder 
of the hook a shackle Is mowed, from which deiiends a 
anion arrow with u screw Mock anti lever At the otlier 
end of the union screw I* another shackle To couple 
two coaches together, the lower shackle of one of these 
couplings la lifted ami passed over the draw (sir book 
on the other coach The union m rew Is then tightened 
up by hand until the buffers of the two conches are In 
Arm contact. 

There are several different typps of slip couplings 
In use, of which It will be sufficient to describe those 
employed on the Orent Western and Oreut Eastern 
railroads In England In these the drnwbnr Is formed 
In two portions which are hinged In a vertlcul plane on 
n hortsuntal pin, so that when free the hook portion 
swings downward, but when tixed It serves exactly the 
same purpose aa an ordinary drawbar hook It will bo 
seen from our Illustrations that the end of the movable 
portion of the hook Is formed so th»t, when In use, It 
take* an Inrllned seating on the shoulder, the upper 
edge of the end lying horiwntally and flush with a 
■lurking on top of the shonlder Bound the Intter Is 
an inverted U strap secured to the shoulder so us to 



tear* a bote or skit above the end of the hook In this 
rtot, a horisonral case-hardened looking bar la fitted, 
extending to the Inside of the guard's van where It Is 
]il voted to a hand lever, the upper end of which may 
either be held In isadtlun by a pin or secured by a spring 
catch In Hie slot of a quadrant 

couple up the vehicles, the lever Is palled forward, 
thus withdrawing the locking bur nrnl allowing the 
hook to open nut The ordinary coupling shackle of 
the other coach 1* then lifted Into position, the hook 
I* hinged Ituck round It, and the locking bar I. allot 
forward, thus effectively securing It 

To slip a coach, the guard first closes the cocks In 
the brake pipes, and then pulls forward his lever, there- 
by releasing tlie hook which fulls downward Immedi- 
ately the shuck la In the coupling of the otlier vehicle 
falls out, and the whole coupling swings downward, 
thus severing the connection completely so that the rear 
watches begin to lug behind those In front, which con 
tlnue their Journey with unabated s|>eed 

Tlie slip coupling should lie at least us readily ap- 
plicable to the American type- of uiitnmntlc coupler as 
lo the English type 

Take the case of the nutnmaltc coupler cm vestibule 
coaches, operated by a lever under the coupling a|e 
parcntly It Is only necessary to Inlrcslnce a few bell 
crank und other levers, lm ludlng an o|ierutur s lever In 
the guurds van similar to the English type, to render 



Slip coupling, shown above, in the open position, 
with link released and out of picture 


tlie slipping of couches cm American trains n very simple 
operation Indeed And It Is cm Its face a very profitable 
one It Is Indulged in so freely in Knglund that, when 
one takes an express train from anv of the large Ism- 
don terminals, ll ts a very essential thing to make 
quite certuln that one la In a cur destined for the 
point to which une's ticket reads. I- ailing this pre- 
caution, one Is llkelv to find oneself prematurely shunted 
off the main line, or curried past the |s>lnl ut which one 
should haw been shunted 

Use of Kilocycle* in Radio 

T HE Becond National Radio Conference, which was 
held last March, Introduced a method of designating 
radio waves, which Is somewhat new to the radio public 
This Is the use of frequency In kllmviles (abbreviated 
(kc ) Instead of wave length In metvrs. The udvnn 
tages of thU practice have been familiar to radio cn 
gineerg for some time, und It Is probable that It will 

eventually repluce the use of wave length In meters, 

A* a matter of fact, wav* length Is n gomewlmt aril 

tidal conception In the handling of radio apparatus 

and is unc of the difficult things for the beginner to 
understand T1>e frequency of (he radio wave Is the 

same as the frequency of the alternating i urrent which 

flow* In the radio irunsmltting or reo I ring set 
As often happens In technical matters, the Idea of 
“kilocycles” Is simpler than the forbidding aspect of the 
word suggest*. "Kilo" means a thousand and “cycle” 
means one complete alternation The number of kilo- 
cycles Indicate* the number of thousands of times that 
the mildly alternating current repents Its flow In either 
direction In the antenna In one second. The smaller the 
wsve lengfh In rosters, ihs larger 1* the frequency hi 
kilocycle*. 

The reason that kilocycle* *re coming Into use and 
displacing meters Is that the necessary sejai ration of 
the frequency of transmitting station* to prevent In- 
terference I* the same, no matter what the frequency 
may be. This necessary separation Is variable and 



SUp coupling In use on great Eastern Railway in 
England, shown closed 


quite misleading when expresacd In meters. Thus the 
unmlier of radio messages that cun be transmitted 
simultaneously without Interference can be correctly 
Judged from the kllisyrlos but not from the meters. 
For example, the uinnliurs will In tin future work In a 
Iwnd of wave lengths from lKI to J00 meters, but this 
Is a frequency Isind from .1100 to noo klloevtlcs. This 
Is an enormously wldir lmnd when consldtred from tlie 
viewpoint of k I loot ties than for example, the bund 
liuvlng the same width In mtt< rs from 10(H) lo 1000 
meters, width Is too to 2WI kllotytle*. While it Is 
possible to tarry on 'HI simultaneous radio telephone 
cooiniunh atlons bet wot n TiO and .1)0 nulers, only ono 
could lie carried on lielween 1IHH) and 1000 liatirs, 
liet-ause of the siuulltr rongt of kilts yt lew litre 
In iireordiinre with the ns-onum mini Ion of the Second 
Nullomtl Itadio Conference tin Dt imrliiunl of t’oin- 
merti und other (,o\t nunenl departments will hereafter 
follow tlie prat tin nf S|SS trying In iven values of 
kllutytles rather than melt rs. The confirmee recall 
mended the prattle of i\prtHslng wuvl frequency In 
klhsyiles per second with wave length In nuters In 
parentheses therenftir The ri lullon lielwtvn the two 
Is very simple I- or approximate cultuhitliin to obtain 
klloeyiles. dlvlilt 'tdO(HH) hv tile nmidior of meti rs to 
obtain Iiutirs dlvldi 100,1)00 by tin miiiiht r »r kilo- 
tytles. I or t xmnpli 100 metirs etimds upproxlmulely 
ttHH) kilts vi It s, »H> meters tiiuitl 10(H) klhsycles. 1000 
metirs tiiual 100 kilts ytles, 1000 iniltrs equal 100 klhe 
rveles V table wlihli may be used for rapid and 
ueturHle caivershat either from kllm wlcs to nuters or 
nielers to klloevtles may lie olitnlm d bv addressing the 
U 8 Bureau of Standards, attention Hndlq Ijilsirutory, 
Washington, I> C 

Types of Aeronautic Instruments 

T HE Bureau of Standard* has Just Issued Technologic 
Paper No J37 tut “Tv pea of Aimnitutlt Instruments.’ 
Copies tan he nhtiiined from Ihu Siqs-rlntendent of 
DociimenlM Govt rnuient Printing Office, Washington, 
D C„ ut -1) rents eat h 

This paper dewrlls-s the various Instrutuenls ordi- 
narily used tut Iht uindoin ulrinift and will lie found 
useful to all them Inlcnsitil In tin iieroniiulh Instru- 
menl art Tlie Instriiinents mnsldtred In this paper are 
as follows Vltltudc Instriiinents, lm hiding altimeter*, 
barographs and slutoscopo* *|*-cd Instruments, Includ- 
ing air s|s*ed Indicators, ground s|s-ed Indicators and 
rate-of-t limb Indhulor* orientation Instruments, sueli 
as cuiipnggcs, turn Indhutors and Inclinometers, en 
glne Instrutuenls, umeng which may be mentioned lath- 
oinitvrs width nre nsed to Indlcite the mimls-r of 
revolutlisis of the praiieller pressure gages, gasoline 
gages, gasoline flow Indicators and thermoiiu-tprs and 
nnvlgntlng Instruments, lm lading maps, dead reckoning 
Instruments, nstronnmlml instruments and the radio 
dilution flmh r 

Among the special Instruments and accessories de- 
scribed In this paper are oxygen Instruments, recording 
Instruments, stmt and gas temperature thermometer* , 

the strut thermometers being used to Indicate the tem- 
perature of Hip surrounding air while gas thermome- 
ters are employed on llghter-than-alr craft to give the 
temperature of th* gas In the bag. Otlier Instniments 
described Include clocks and watches width are carried 
on nearly all aircraft and which must be capable of 
withstanding shocks nf landing nml seven- vibration, 
manometers and hydrogen leak detectors, employed 
entirely on lighter than air craft to control the pressure 
of gas In the bag and to Indicate leakage 
The paper I* profusely Illustrated with photograph* 
of the latest type* of aeronautic Instrument*. 
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The Wembley Park Stadium 

Built in London, the Largest Sports Arena to Date, with a Capacity of 125,200 People 


By P. J. Rudon 


mint, »« him* I*mh tnabled t<> compile by tli 
from Brut luinit Information so mi* Inter tbe e 
estlng purl It ulsrs of Wembley Park Htu- imur 
ilium, llie greutest stadium and spurts ns <1 
arena In the world, which has recently and | 

ud In Ixmdun hi a cost of *1,500, (KM) ndlei 

and umplthenlre buildings, with thilr duve 
vmmndutlon for spectator* snd players, Septi 


I lieen occupied for 1.’ years from the mujor uxl* 


Wembley Park t.nlf Club. In April, 1922, when truik, und then, In addition, tliere was a drop nt each 

on authorities timk over tin park from these end of the arena from the position at which the goal 

man) of the fairway* und putting greens posts would be placed, toward the track, 
spared by tbe contractors were railed off, There are two running tracks, one skirting the play* 
der cultivation Them gn*en* were dressed, lag field being a circular quarter-mile lap, while the 

rut, und generally treuted, In order to pro- other gives a straight 220 yards sprint. Hie straight Is 

•plmbcr the very beat turf pisislble On made lsisslble by tunneling under the west-end bank 


ild he spared by tbe contractors were railed oft, 
ut under culthutlon Them green* were dressed, 
and rut, und generally treuted, !n order to pro- 
by Heplmber the very beat turf piswlWe On 


rutting and transferring of this 


i was ready of the otudlum, so that the runners will begin tbe die- 


equipped with nioilim np- 
tuiratus, and a large rciroa 
tlon room with billiard and 
writing tables. Access to 
the grand stands and lo all 
imrtH of the stadium Is 
giilmd from a wide circulat- 
ing corridor, wide enough 
for 24 pirwms ulireust, with 



tenuis leading In nil purtH of I lie stadium The follow Ing Inches by 12 Inches, and 2V& Inches thick and t 


ntereHtlngmmpurlKonwItb the Co 


spun Tlie strut lure is built 
almost entirely of steel and 
comrcto and comprises 40 
miles of terracing Although 
there 1* little risk of fire. 


nlng trmks — bus l»*en pre- 
pared under the wupcrvlslon 
of Sir dairies Perry who 
lias been responsible for tlie 
eonstructhui of all Olympic 
plating fields and trmks 
since the reorganisation of 
the Oh topic games In 10011 
In Athens. 

It was decided to deal 


lance out of sight, but will emerge from tbe 80-yard 
tunnel Into the fall view of 
tbe spectator*. Borne of the 
more recent sports grounds 
In America possess this 
feature, but until now there 
1ms been no stadium In 
Kumpe with a 220 yards 
al might 

It is fully expected that 
the tracks will become the 
fastest running courses In 
the world, und Uint new m 
ords will he set up. In tlie 
“220 straight" the absence 
of corners or curves will be 
a grout advantage to the 
athlete lie will not need to 
bend In with the curve of 
the course, and again, the 
ruce will be more truly run 
because the serious dlsnd 
vantage of not Isdng ahead 
when the first corner Is 
taken reached will he done away 
with 

The tests of the stadium wrere very exhaustive 
Tile first stnge, by means of dead loads, was of a rig- 
orous character Vnrtou* sections were selected and 
tested seisirutely Tlie urea of tlie first sect ton tested 
wus 80 feet liy 35 feet Five thousand bags of sand, 
■si i b weighing one hundredweight, were placed on the 


the Colosseum nt Rome were placed on lint akl|w and taken hv a small gage orous character Vnrtous sections were selected and 

railway inlo the stadium Here they wen unloaded tested seisirutely The urea of tbe first section tested 

M-iin Wtmblt siadfam and retail] tinniedlntclv Tim grass never ceased grow was 80 feet by 35 feet Five thousand bags of sand, 

KDttL Ing Tbe work was ho organised that the turf was laid euth weighing one hundredweight, were placed on the 

Xiaart. Ml rt' * S20 a. "'most as soon ns It was « ut, und iirrungemcnts were seats, giving a total loud of 250 tons. The settling 

KM ft x wo ft. mudo liy whlrli, on each day, no more turf was cut arrangements of this section will accommodate 850 

««9ft x *40 ft, tllH0 ,,,1,1,1 ht successful)! laid on that dav The turf lieoplo whose total weight would be only about 00 tons, 

i to so aoo 1*6 *oo laying wits completed by October 0, nnd two weeks Thus a large margin of security was revealed by the 

tests, for the test load ap- 
plied would have to lie quad- 
ruplet! before the structure 
would fall 

The live load teats were 
carried out by 1200 selected 
ex-service men, employes of 
Messrs. Sir Iloliert MeAlpine 
* Sons, who built the 
stadlnm In company fOr 
■nation, the men marched up 
to the grand staircase of 
tlie stadium to that section 
tif the stands Immediately 
Isriiind the royal enclosure 
Here they engaged to vari- 

qulckly m name, sitting 
quickly, marking time, sway- 
ing from left to right, and 
forward and backward, 
elioertng and stumped tog. 
These movement! were re- 
peated on other section! of 
the Hand*, and tuggehart 
readings taken by tfleeagt- 

General view of tha Wembley Stadium along its longer axis. Over- all length 8M feet, breadth MS feet. 

The arena. Ml feet by 820 feet, may bo compared with the Colooaonm. Homo, which is mjent Mr MS those uUicSpatodwhontbo 
feet. Total capacity, seated and standing. HUH nlans were drawn. 


with tbe stadium ut'Wem feet. Total capacity, seated and standing, HUH 

hlcy In very much the same 

way rh that ul stoiklmlm had been treated, and that later, owing to the excellent way It had been knitting, 


Standard Boxes foe Hodfltfrs 


so shntutd as to form the gross had to be cut Tho result Is that there Is now rpHR t ex til* section of the Bui 

this end a full was a footholl ground composed of a grasa so tough, that | nearly dpmpletfd the devs|opc 

allowed for, from the center of the arena to the outdde It will withstand the wear and tear of a season’* foot- for peeking bofdery This has reunited to the redud^ 

edge all round the plnvlng field of at least six Inches, hall and yet remain as green at tbe snd of tbe season 0 f approximately 800 different Mat t to about 08 stand- 

to allow the water to ran a wav as at tho beginning. Urds. These s tandards hair* bSShmade up In 10 sets, 

On tha clay fotmdutlon, various grades of cinders The arena Is 100 feet above sea level, and stands on xgnd actual packtaff win bn toad* at to* Burton After 
and rllnkcr ash were laid to n depth or tra Inches, and the highest riotot within the exhibition ground. The ^la check determination, tbe project can be eMHdarad 
owe this again five Inches of specially prepared soil snh-witl Is heavy clay The system adopted, therefore, vomplete, and It to e* porte d that It wfn nault In the 

was spread to form tlie natural bed of the turf whs to prepare the foundation of the arena so that saving of a very large amount of money to too hoifc 

Wembley Park, before It was taken over by the ex there was a drop of six Inches to the day formation industry. 


utd actual packtaff wttl be mtdo at too Bureau After 



A Traveling School for Railway 
Men 

I N solving the problem of breaking In 
new u»en Into the ways and mean* of 
railroading, the Purls und Orleans railway 
of France Ima developed an Ingenious 
traveling school, wlili li foniiM the subject 
accompanying lllusl rations. This 
consists of two Instruction cars, iter 



wheeled hugguge cur, while the olht>r— an 
eight wheeled affair — la known an an Amer 
lean type cur 

Perhaps the moat obvious feature of the 
traveling railroad school la tlie large col- 
lection of working models. On one side of 
one of the couehos there arc various vnlvo 
und driving rod movements mounted In sttt b 
u manner that they may be actuated by a 
crunk A few moments' study of one of 
these models will teueh far more than mnnv Typical model of compressed ail 
hours' study of diagrams and text Then broken away to 

there ore models of the various types of 

rumpressed-ulr brake systems, with some of the parts In futt the ssme Idea Is 
broken uway lo facilitate study to uso tin available s|>ure 

In one of the cars, suspended from the celling by tuge Tables, hinged at ot 

means of cables, there Is a table with a complete lay against I he wall anil i 

out of miniature trucks sultihes und signalling sys- The breaking In of 
tern This piece of equIiHiient Is employed 

lo teuth embryonic rallwu,v men the es- 

sentluls of railroading. The miniature 
railway comprises four stations wlili 
double trucks, four stations with single 
track, muny switches and cross-overs, and 
1ST various kinds of signals The table 



and perfecting old railway employes in their work 


unavoidable Imltklracy would constitute a 
menace lo the life of tin luitrans, Is alwuya 
u ticklish problem It Is one thut cannot 
be iivolded however and the I ranch have 
made II wry Intelligent Httuck uisin It 

Standardization of Wood Screws 

A T least two systems of numbering wood 
strews to designate the diameter have 


been eliminated und the dimensions of wissl 
screws made uniform Ihroughoul (lie United 
Slides its tin result of u coo|s*rntlvi agree- 
ment among the manufacturers, tla Ilu- 
rcun of standards and tlu technical section 
on builders hardware of tin Federal Speil 
llpiltlons Hoard 

The system of nmulieiing to be used 
henceforth Is the same as that now em- 
ployed In designating Hint hlnc screw slras. 
equipment with some of the parts ivcept llmt diameters alsive No t2 are also 
he inner workings ih signaled hv numlsws. Tills nitons for 

txiuiiplc that a No 10 wissl si nw will have 
iplttvetl throughout so as the siiiiu dlnmeli r as it No 10 machine strew Uniform 
tht Is'st possible advun methods of measuring dlitineti r and length and uniform 
end cun Is* folded dtiwn tolerances In thesi dimensions win adopted together 
lie wuv when not In use with it stitndard tingle for the under Bide of the heads 

u>n on nillronds, or any of tbit unit mill head straws. Tin number or sixes of 

brass und steel straws manufactured as 

standard was reduced from Ki3 to 291 a 

red UI lion of 47 i**r tv nt, while ut the aumc 
time retaining u sultli lent variety for every 
need Tills radiu tlon should benefit the 
nmnufai Hirer, tin dealt r and the user 
< Iraular No 1 10 of tint Bureau of Htnnd 
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When Wood Shrinks 

What the Camera Has to Report Regarding the Changes Taking Place During Seasoning 

By B. R Borchers 

Form Product* Laboratory Staff 


n llh iiiutl n jilt tun mniirii unil tlu> uiUrti 
mi|i in ntlv iiiiiiIi (lit I 1 rt<( mnvlnj. jiii 
inn i mi II 1 11 it il if Juit wlmt hniipena to 
\m ihI m Iii it II dries fur t lghtoc-n hours, 
m.uliiiH iiiii (Mu minutes 11 strong 
llj.bc lluslitd iiimiD 11 diving lilt of nil unit 
unil imh Unit tin light flushed thi ciinuni clicked 
St 1 nl 11 11 mil ri>M o|«e fis u<u il un tin tumill lilutk of 
minkI tlu> 1 milt 1 11 runrikd 0111 h chunt-t* ns the wood 
j.iim uji It k moisture 

l>i M I Olt nit r pliotogtu|>to 1 lit the It tent Prod 
u< ts I iihornti r\ if thi Lnltetl Stut*x 1 orest Strvlre 
111 ult Hu him width Im unit me of 11 «mit lit liojss 
hoi 1 11 dm Mill In iiuiflt 

Physicists lime km mu In u general way thut shrink 
Imc unil HMillInj. ill Win t nm iiiiiunv un l-tun < 1 muij.<h 
I n mini) hi Id lir Olttiur I he Him lit Mils graph 
Icullv rontlnuouKh unil In 11 fiw mlnutiH lunt how 
vvissl runts during the lonjr perhsl of seasoning 


Hu | 


n this 111 


1 en« lies wlmt In known an the fiber mtnratlun point, 
shrinkage begins An the moisture leaves the cell wall* 
they shrink and draw the wood structure together 

The csll ni title*, which were round at the beginning, 
Imotnr long and oval because the shrinkage of oak, 
ns of other wood*, la considerably more tangentially 
than radially 

Tin film brings ont strikingly the phenomenon of 
t lathing A small crurk appears on the surface It 
rniildU lengthens and widens until It seems as though 
the wood would spilt comjilotely apart Then Ihp crock 
gradually closes and finally becomes Invisible 

S111I1 cracks or checks howiver extend to only a 
limited depth and are 11 lotnaion occnrrems* In aeosun 
Ing wissl Tlie outside surface width la exjioaed 
naturally dries faster than the Inside As the wood 
sin inks wlun It loses moisture the outside (ends to 
slit Ink first ri« Inside In still moist and expanded 
so that the surfuie Is held fn in shrinking The stress 
that ikvelopit track* the suifnee of the wood As tlie 


drying, even though the movemsmt was cply cm cm 
hundredth of an Inch, It throw the microscope out of 
focus Ho overcame thi* trouble by putting a spring 
under the piece of wood to keep It apngiy agafaut the 
bands that held It in (Hi proper ratten undsr the tens. 

The same area of the wood, about a quarter of an 
Inch In diameter, had to be kept under the microscope 
As the piece began to shrink, the area being photo- 
graphed moved, and a new area came Into view under 
the microscope Dr Dlemer remedied tills by placing 
a pin In the center of the piece of wood and beneath 
It the wis>d shrank toward this pivot, and so tended 
to move Into tlie expoaed irea instead of out of 11 , keep- 
ing always the same portion of the block In focus 

Kngineers at the Forest Products Laboratory hope 
that this practical demons! ration will he particularly 
helpful to those who are using drv ktlna to aeosnn 
hituher Various picture* can be made that will show 
elearli the harm done to the structure of wood by too 
rapid drying, poor circulation, and othei carries* prec- 



is solar u rt itrloo 


Making the motion picture camera report the story of what happens to wood when It 4 rla* 


with moisture at the Is ginning of the picture ut the 
end of eighteen hours It was alia 1st drv As Hie mole 
ture evu|s>raled the camera ree inlid the changes In the 
surface of the red oak 

Oni show Ini. of this film would convince anyone that 
wood must lie siasomd t nnfullv before It Is fit to uae 
Futures tan Is luktn of euh kind of useful wood, 
showing Jusl wlmt <0 < \peot whin It seasons For 
Instants 11 Hit sawed ■<<! oak board that Is twelve 
Incites wtdi wlun It is gresn will Is* only eleven Inches 
wide whin It luisstuMinid 1 r dried Ihp motion picture 
gives a cleur Idiu ol how and why tills Inevitable 
shrinkage occurs 

Tl»e red ouk nscil fm tin motion picture film waa 
small about one Inrii siiuiit ind a iiunrht of un ln< h 
llilik — and thmfore II ilihsl uipldlv tnough so that 
the changes could Is. noted hy Hu iiumrii ( Ineuilcrog 
rnphv Dr Dlemer lulls Hit metluil hi which he took 
tin so motdkg pictures of nctlons tint cm he wsn only 
under thi nficroscope 

The beginning of the film shows tin. cross section of 
rid oak so magnified that the cell slructuu Is plainly 
seen After h time the moisture can to seen to dts 
upi»*«r from Die cell cavities ns (lie wots) dries 

When this free water has evaporated and Ihe wood 


inner portion of the wood drlis the strew la removed, 
the 1 racks gradually clone up and the wood appeal* 
the same as before the checking occurred Check* 
never nctually lieal' up, however, but remain as a 
permanent soune of weakness 

The methcsl by which this picture wu* token at the 
Forest Product* Laboratory Is not new, although thi* 
Is the first time It has been used for a study of the 
■lirlnkuge of wood The wood Is focused under a micro- 
mope with the camera alum and expomiro la auto- 
matically made by a make-und break circuit that oper- 
ate* the shutter at the pro|s*r Interval*. 

To place u lilt of wood unde r tlie lens and take mov 
Ing picture* In tht* nuinner sounds easy, hut Dr Dienwr 
bad to overcome many complication* In the first place, 
the light nc-cessHi-y for evjioaure* produced so much 
heat that Lite wood dried too rapidly It ense-hsrdmed 
—became hard and baked on ihe surface To overcome 
tlila, Dr Dlemer bad the light flash only when an 
exposure was being made — he accompllabad thi* by * 
circuit similar to the on* which operated' the akuttor 
The tout developed by these intermittent flashes was 
much low tlun w lien the light burned continuously, 
ind the wood did not case-harden appreciably 
Dr Dlemer found that when the wood #r*nk in 


tices that am »o cocapvm Prosmtetf wit# such vivid 
proofs of tbp hana&i **bct of wrong practice*, the 
woodworking Industrie* may take more intenet ip fan 
ing scientific nvethefijb of IMn operation as a result of 
the*e novel "cfaemlcfogratflU” 


I tnonochromafle light of various wave ’length# and 
great Intensity may b* obtained la from a priccttoal 
viewpoint of gnat Importance Ip the Bek! of optic* 
Daring the past month, the Bureau of Wlaaifkl'til 


alloy of gallium and sine, similar In many roapatb/to 
the cadmium-gallium lamp prevkwraly daMttqff, ttw 
design of the new lamp bo* hem so perfected tfcgktbe 
“ — y iHttaMflk* 


ering. giving *e\ 
blue and grtesh 

tkinrtthjbe p 


of n 
11 entirely 
which it I 


the wall* of the tight sc 
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OB word diabetes is derived 
from two Ortok word*, dla 
■ad balnein, which moon lit* 


U erally to flow through. Diabetes la the 
dlsaaaa, la which certain matter which 
should romaln la the human body, flow* 
oat through the urine. It has long been known as an 
Incurable disease, bat recent developments haw seemed 
to give some hope that a real cure for diabetes. If not 
already found, will be discovered in the near future 
Tbera an two forma of diabetes. In one, which the 
phyridanh call diabetes meltltns or glycosuria, in other 
words sugar sickness, an excessive amount of sugar 
Is found tn the urine In the other form Just the quun 
dty of Urine is abnormally Increased, but no sugar la 
found therein. For our purpose we need not consider 
this form of the disease. The carbohydrate food we 
eat la altlmately converted in the digestive tract of the 
body into a form of sugar, known as glucose This 
substance la either burnt up and converted Into energy 
and beat or else it Is stored in the liver for future use 
Whatever we move our muscles, whether they are vol 
untary like those of the arms or legs, or Involuntary 
Uke those of the heart and diaphragm (the muscle 
which performs the operation of Ailing and emptying 
the lungs), glucose Is consumed, actually burnt up It 
la easy to see that It la a serious matter when this 
substance cannot be burnt in the body and Is excreted 
In the urine without performing Its proper function in 
tlie body This is what mokes diabetes such a dread 
dlssaas. 

Diabetes being s functional disease has been treated 
mainly up to the present rime by strict regulation of 
tbs diet, so that It does not contain any sugar or 
starches. Diabetic persons use saccharine as a sweet- 
ening agent in the place of sugar Saccharine is a cool 
tar product Diabetes Is a disease which flourishes In 
the cities. It may be called a disease of civilisation, 
ns it is practically unknown among uncivilised peoples. 
It is caused by too great a consumption of sugar, by 
overeating, obesity, and by sedentary life It is found 
at all ages, occurs about twice as often in males ns In 
females and more frequently In blonds than tn dark 
people. The wide distribution of the disease and tbc 
apparent ease with which people become afflicted with 
it and tbe practical Impossibility of getting rid of It, 
once It la Incurred, make the work that has been done 
within tbe part year to develop a remedy for diabetes 
of tbs greatest Importance to every hnman being 

Iiaultn What It la and What It Can Do 
It la about a year ago that a group of scientists tn 
particular Dr*. F. G Banting and C. H Best, working 


The Attack Upon Diabetes 


in tip physiological laboratories of the University of 
Tonsito, Canada, announced that they hud discovered 
a preparation which possessed the marvelous property 
of lowering the sugar content of the blood of dogs, 
when It wua Injected Into them l>\ means of a hypo- 
dermic syringe Tills discovery was epoch making In 
the history of medicine The exlrmt a as made from 
the pancreas of animals, particularly ihi dog, rabbit 
and tlie unborn calf The process of ranking the ex- 
tract has been applied tm a conunenlnl scale and in 
this country there la at least one drug house of na- 
tional Importance that U ready l<> supply insulin in 
regular quantities, under the name of Ilefln The 
process of making the Insulin extract Is long and labor 
loui It Involves considerable time, ns many extractions 
and purifications must be mode hefon a product of the 
proper purity and strength ran Ik ohtiitncd The prod 
uit must he standardised so that tin doctor will know 
Just what quantity of the Insulin to administer to his 
patient The cost of the drug Is explained bv the 
Intrleioy of Its manufacture 

The drug comes in the form of ampoules and must 
he adinlnlatered hypodermically When tnken by the 
mouth It has no effect on tin sugar content of the 
blood Only tlie ordinary precautions when using the 
hypodermic needle, need ls> followed w lien making the 
Insulin Inleclluns. The doses an injected three times 
o day, a half hour before meals starting with amnll 
amounts Hnd gradually Increasing the name until the 
urine of the patient shows no mori sugar Patients arc 
easily taught how to use the needli themselves. 

Insulin Not « ( ure 

The word cure, when uppllcd tn Insulin must Is* used 
advisedly Insulin Is not n permanent mu of diabetes. 
In fact certain forma of diabetes do not respond In If 
at all, and those juitlents who in hcneflled hy It lunst 
keep on taking tlie drug constantly Otherwise the 
original condition recurs Tlie effect of insulin Is to 
reduce the sugnr runlent of the IiIimmI and it renders the 
dlalietlp system cnpahle of iissitml iting cnrholiv ilrates, 
that is, the sugars nnd starches liven while tnklng the 
Insulin treatment the iwtient must la kept under a 
Rtrlct diet In which the relative proportions of ear- 
hohydrates and fats are properly fixed 

GloeoUnm 

Glycogen Is what Is known ns animal starch It is 
abundant In clnms. oysters, yeust mil mushrooms It 
is found In the green leaves of lettuce beans and wlieat 


and tbe bulb of tbe onion. It waa found 
by another experimenter that these ma- 
terials contain a substance which help* 
tbe diabetic system, the system in which the pancreas 
Is not functioning projierly to bum sugar The new 
Insulin In called glucokinln It has been established 
that tlie lamcreus takes the raw materials famished by 
these foods and makes “insulin," that Is, sugar burning 
substance, to suit Itself 

Another aid to sugar loiiibustion is the substance 
called lnturvln Tills vvas devehqied in the laboratories 
of t'olumbla University umhr the dlroctlun of Prof, 
ltalph H Mi Km. lnturvln Is ulso a remedy for dia 
beles It Is In the form of an artiflrial fat Its litersl 
moaning is inti ruiedlate fat and It Is the Aral true 
oleoiiiiiig trine ever produced lnturvln Is made from 
nnirgiiric arid and 1 b essentinllv glyceryl mnrgarate. 
This substance bus been until on dlalietle patients with 
success. Tlie fnt, wlmh Is of white ireniny color, iHior- 
lens anil tnsti less, is nlisorlieil by the dlulieth system to 
nlsiut DO |ier cent nnd seems to sntlsfv the hungry 
rravlng for fnt that diabetics hav< The results that 
liuvt been obtained with this suhetanei* have been so 
promising that It ho|sd lint iliahctli patients of all 
kinds will Ik bcneAtul bv treatment with this medics 
niont It must Is- eniphusired that n choice between the 
several treatments hen outlined inn he made only by 
a phvslrlnn -perlui|ia only In i Hperiiillst — uflLr careful 
diagnosis. 

Relief, Not Cure 

In conclusion It must lie emphasized uguln thut these 
different medli aments arc not absolute i urea of dla- 
l»*te< When they nre i fits live on the diabetic they 
enable him to live u nion normal existence and prevent 
the development of complications which usually set in 
at Home time nr other In evirv dialectic sutTerer They 
make life more worth while living hut they ilo not do 
away with the nix'esslly of careful dieting and hygienic 
living Tlie puthnl must take the medicament in- 
definitely, at hast th it Is how the treatment appears 
today Whether or not h permanent c uro fot dlubetes 
will Is vvorkisl nut flora furtlu r Invi situation and ex- 
perimmt along the sunn Unix, only the future pan tell. 
Neve rtlieless the elisesiyerv of Insulin and tin othir dla 
betes nicdltniiicnls Inis given great lmpitiis to further 
work along these llm*s to ulle>vlnte the sufferings of 
human Islngs from a disease, known it least for five 
centuries, hut only within the past year actually rein 
exiled In inv marked degree And jicrhaps flay point 
the wav toward dlsesivcrv of an m hint inn 


1NBIDERAULB Interest has nt • , 

been manifested the past few LUCTOlStTy 

weeks In the trial going on J 

in tbe Federal Court in Wilmington, Deis- experimental test i 
ware. In which the Government Is trying nettle the question o 
to upset the sale by the Allen Pttqierty Tlie experiment v 


Chemistry by Court Order 


aile, which It was hoped wot 
ncluslvely 

is made by Dr Freedman in t 


ileal of moat Oer- 
r patents, partlc-u 
■nts, tlie Geniioim 
iitlon of value to 
while they were 


Custodian to the Chemical Foundation, Inc., of 4800 
patents seised from the Germans during tbe war Tlie 
value of these patents has been put at u very large 
figure by the Government, and the opposing side has 
contended that their value la but nominal. It has been 
claimed that the practice of the Germans was to give 
very few details of tbe actual manufacturing method* 
in the patents that they took out in this and other coun- 
tries, with a view to hiding tbe secrets of the manufac- 
turing processes. Only the essential principles of tbe 
various processes ware described, and It has been gen 
•rally held that It la impossible to prepare many of 
the complex chemicals, drags, dyes and perfumes from 
the information that can be gleaned from the patent 
aped flea tiotu. 


laboratory of Hwarthmore University ut Swarthmore 
Pa , and was closely watched hy expert*, nnd deputy 
marshals. It lnstrd 281$ hours without interruption 
Clnchophen was produced In the experiment, hut, as 
the experimenter himself statist In an unmarki table 
state Two experiments in all were made and In one 
of them the experimenter made a sllgh' deviation from 
the Instructions given in the patent In pouring In two 
constituents, one after the other Instead of simultane- 
ously, but rapidly enough so that their Bcllnn was 
practically simultaneous. In the find exiieriment the 
yield was 29 0 per cent of the theoretical hot the prod 
uct was too Impnre to be of unv eouuuenlul value 
It is possible 1o purify the mass so us to obtain a 
higher grade product However Ihe yield is too small 


The Lowest Temperature Yet Reached 

T UB Bureau of Standards Washington, 1> ('.re- 
cently announced that tlie neurest approach to the 
alisoluti zero ti nqienilun which bus yet been attained 
bus been recently iithlcvcd bv Professor II Kumerllngb 
(tones, of the Uulversltv of la*yden Holland Tbe rec- 
ord tempi ruluro of 272 18 lielow nro ( in tl grade, or, 
as the phvaklsts express It -82 degrees absolute, was 
reached hy the Dutch silent 1st In an unsuccessful at- 
tempt to solldirv liquid helium The temperature la 
equal to approximately 4 r >8 degrees Is low rero Fahren- 
heit At tills tenqierHture the liquid helium sbowred 
absolutely no tendemy to solidify according to the 
report of Dr (tones, who expresses the opinion that 


Certain experience has demonstrated the truth of this 
statssnent Many German patents, which have been 
read by the writer, contain but very little informants 
of practical value, which can be need in manufacturing 
the attici* forming the subject of tbe patent While 
in some case details may be given and while tbe In for- 
ma tiod may be sufficiently accurate to serve as a basis 
of a man uftctu ring process, in the actual operation of 
tha process dl faculties are always encountered which 
are not to any way described In the patent and which 
tbs tovastigator must overcome through his own In 
■realty. It Is often these very difficulties which are 
the essential features of the process and not tbe details 
which are describe d tn the specifications. 

The Court, In order to decide the value of tbe patent 
re cfllcbCpiMtt, ordered a chemist to make a test of the 
renw tre carrying out the instructions given therein 
$t a laboratory experiment There was so much con- 
wudtotoflr retdren given regarding the value of the 
Mtaittat it was considered beat to have an actual 


to make Ihe process of any commercial value In the 
second experiment the yield was 141 per cent of higher 
grade product A large amount of turrv matter was 
obtained which It was claimed could be purifled to an 
extent permitting a larger yield und tin refore nearer to 
commercial standard. 

The sum total of tbe test aeemeil hi be that the in- 
formation contained in tbe patent was sufficient for 
preparing ctn oh option, but the product obtained was 
not commercially feasible because of the small yield 
A large muss of tarry matters were also olkalned from 
which It may be possible to prepare more clnchophen, 
but nothing was mentioned regarding this In the pat- 
ent Here again It appear* as If ihe real secret of the 
process has been hidden, that the particular detail 
which la crucial in determining the practicality of the 
process was not disclosed in the patent sped fleet Ions. 
Bare enough, elnchophre can bo made hy the process, 
but a commercial product can only be obtained wbm 
tha residues are worked up ao that a satisfactory yield 


helium nmv remain a liquid even nt the nbsoliile aero. 

Tills (etuis rut un, 271 degrees below sent (Vntlgrude, 
denotes tlie entire ulnence of heat, or, expressed In more 
scientific language, tin entire ulisence of atomic or 
molecular inoliiin 

Kvery gas has been both liquified nnd solidified ex- 
cept hi Hum whlib bus never been reduced to the solid 
state in spite of years of effort Dr (tones In his 
recent attempt, evaporated tlie liquid helium in the 
most l perfect vacuum attainable tlie pressure ut the 
surfnoe of the liquid lielng only thlrtem thousandths of 
a millimeter of mercury, or alaint one sixty live thou- 
sandth of on atmosphere A battery of twelve glass 
and six Iran Langmuir vacuum pumps connected in 
parallel wus used to obtain this result Tlie previous 
attempts to solidify helium having produced a tempera 
tnre of 1 0(1 degrees absolute, Dr (tones undertook his 
latest attempt with the utmost refinement of technique 
and be was successful In getting the lowest temperature 
ever produced by man. 
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Reaching Upward With Concrete 

How the Twelve-Story Limit Set on Concrete Build- 
ings Has Been Discarded by Enterprising Architects 

By Norman M Stmemun 

I W'K. In 1002 work wbb started on u sixteen feet square It will Iw 27(1 foot 

Hlo ry reinforced concrete olllce building in high from tbo Amt floor level to thL 
Cincinnati, known an the lnimlla Building top of the Imtlding. It will Involve 
Tlita was the biggest single step In re- no outstanding problems of design, 
Inforcod concrete construction up to that und lliere seems no reason to suppose 

time. To some It may seem strange that thut It will mark a permanent limit 

architects and structural engineers did not follow up to the height of buildings of this sort 
the precedent established by this unusual building, but 

continued to design tall buildings by older methods Tile Fact, the Course, and the 
Lui k of know ledge as to how to design tuts new mate- Cause* of Organic Evolution 
rial, reinforced concrete, naturally was at ttie bottom II7E may distinguish between 
of the whole thing It was much less emburrusstng to VV (1) the fact of evolution, as 
an architect to argue Ids client away from reinforced representing the historical series of 
concrete than to udnilt that he did no< know how to emits, (2) the course followed In 
detil with it In the design of a large building evolution, for Instance, whether the 



Ingalls Boildin g, Cincinnati i 16 
stories; completed In 1903 


Immense coUacttoe of facts along 
observational and oxparlmeatal 
line*. The total result waa over- 
whelming. 

The Importance cf Darwin's 
work in the history of scientific 
thought la that it convinced adorn* 
of the truth of organic evolution end 
proposed a that plausible theory of 
evolutionary causation. Since Dar- 
win's time, evolution as the historic 
fact has received confirmation on 
every bond. It Is now regarded by 
competent scientists as the only ra 
tlunal explanation of an overwhelm 
tag maos of facta. Its strength lies 
in the extent to which It gives moan 
tag to so many phenomena that 
would be meaningless without such 
un hypothesis. But the case of net 
ural selection Is far different. Of 
recent years, this theory of the 
causes of evolution has suffered a 
decline No further hypothesis, 
however, has completely displaced 
It It remains the moat satisfactory 


By 1008 the theory of the design 
of rolnfori'cd concrete structures had 
become quite well established last 
In the meantime un erroneous Idea 
concerning the praitUulde height 
limit of reinforced comrctc build 
tags became well rooted It was 
sold that a height of twelve storloH 
was about the economic limit, lie- 
cuuso in higher structures tin lower- 
story columnH would Iw very Inrge 
and wonhl occupy too much tula 
able siaice I’erhnps not one arc hi 
tecl or strui tural engineer or writer 
out of a hundred who made this 
statement had actually texted out 
Its truth or falsity by lndeiiendent 
Investigations of bis own But, at 
uny rale, no more Ingalls Iwlldlngs 
apiieared for uinnj years to follow 
It was not until tlce prohibitive 
war prices of structural steel made 
tlce use of oilier mull rials luipcrn 
live thut designers of tall buildings 
again turned to reinforced innerele 
Ml rut tural frames They soon din 
covered that by using cm cxlrn rlili i 
for Ihc columns In Ihe lower stories 
1 1 '/j .1, tuul n'lnf arcing the ivdumnw 
steel burs und spiral steel hooping 
reinforced I'omrete columns that w 


land vertebrates arts* from llsli like 
|y - , i-ji ancestors, birds from reiitlles, or the 

1 like, and (81 the causes of evolu- 
i that or what made and makes It 
hupiien These three aspects, like 
those In the voyage of u ship, are 
separate through related Items They 
must Is- constantly distinguished, If 
there Is to be any clear thinking on 
this mutter The historical fud of 
evolution seems attested hy over 
whelming evidence Science has 
nothtug to conceal, It stands "strong 
In the. strength of demonstrable 
farts," und Invites you to view the 
evidence The course pursued by 
evolution Is known lirondly In many 
Instances, but In the nature of the 
case the evidence Is limited, and 
many of the steps will always re- 
main uncertain, without, however, 
a culling In iiuestlon of the historic 
fBrt The causes 

Arcade Building, St. Leoisi 17 of evolution pre- 
stories, completed in 1917 sent the most 

difficult problem 

xlure of concrete of all and the one regarding which 
sac li as 1 1 2 or we know the least. The recent atrlc- 

,lth both vc rtl< ul tures of Professor Bateson, which 
ay could design have been exploited by ontl-evolu 
[> no larger and tlonlata, were directed wholly at cur 
icased structural rvat explanations of evolutionary 
causation und the course of evolu- 



explanuttan of the origin of adaptations, although Its 
all-sufflclency Is no longer accepted. Aa a result of this 
situation, there has been much discussion among aclen 
lists regarding the adequacy of what la often referred 
to as the Darwinian Theory, meaning natural selection. 
In condemning selection us an Inadequate explanation 
of the problem, blologlstH have often aeeiued to condemn 
evolution ltaelf It la not atrunge tluit the layman, fur 
whom Darwinism and evolution are aynonymona terms, 
believes that evolution has been rejected when he hears 
that belief In Darwinism Is on the wane. He does not 
understand that what Is thus mean l by Darwinism la 
not the historic fact of evolution, but the propoaed cause 
of evolution — natural selection— Ibstrnot from article 
h V 11’ c VurtU of the VnivrrtUy of Uiuomri, in School 
and Society for Ipril U, tl>33 

Germany Builds New Super Radio Station 

A KTEIl the completion of the new wireless statical, 
which ihe C Ijorcnx Company la now constructing 
In (lie I iqier Bavarian Alps, Germany will have the 
most powerful and best equipped rndlo central in the 
world At first It will be devoted to 
extierimentH cat a targe scale, but 
later It will lie operated by the C 
Lorens Company, under a charter 
by the government, for commercial 
and governmental purposes. 

One of the rcmarknble feature* of 
the new super radio station, which 
la located In a shallow valley be- 
tween the Herzogstiwd (1782 m ) and 
the Stein, one of the foot bills wblcb 
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O RIGINALLY tb*re wm two general method* of 
nfidsriag fabrics reel (taut to water The mechan- 
ical process of Impregnating the cloth with robber, 
reels*, waxes or cum* makes the fabric not only water- 
proof bat airproof aa well. Such fabric* are noo-vm- 
tllatlas. whereo* In most applications air circulation 
through them la essential. Chemical impregnation of 
the cloth with a coating which 1* Insoluble In water, 
while meeting this difficulty, Is open to the objection 
that all anrfa coating* known am insoluble only up to 
a certain point, and will 


abandoned for the plate Thl* change led to the prefect 
type of machine, In successful commercial use today at 
the Tate plant In Cranston, It I This plant has a 
waterproofing capacity of about 80,000,000 yards per 
annum. 

Wool and silk fabrics are waterproofed on a machine 
with two sets of electrodes, cotton fabrics on one with 
four sets. The extra electrodes are necessitated by 
the structure of the cotton fiber, less easily ismetrated 
by the chemicals than the wool or silk The doth 
passes first through a bath of sodium nleulc, a very 
dilute solution being used The fabru dll* Into the 


paasps from the graphite cathode through the doth to 
the positive aluminum electrode 
The essential feature Is the strapUdty and the ease 
with which the treatment of the cloth Is effected. The 
cloth takes hut little time to pass through the machine, 
and It is really remarkable to observe bow mnch It* 
pro]s>rtles are changed liy tills short treatment An 
ordinary piece of printed calico, which absorbs water 
like a sitonge before treatment, sheds It like the back 
of a duck after treatment Under ordinary pressure 
the watir will absolutely not penetrate Into the fiber* 
(fottfiased on pope 2M) 



An Air Washer for the 
Automobile 

I N any engine, no matter 
what the service in which 
It Is used, the chief cause of 
wear of pistons, rings and 
cylinder bores is the dust 
ilman In with ibe ulr sup- 
ply h urthermore, suili dust 
In almost nil esses comprises 
will over half of tlie solid 
■uniter or “turlsin deposit’' 
llml mi uinulutos In the com- 
bustion simces. 

I’riu 111 ally complete re- 
inovnl of dust from (be ulr 
Is m-coiiipllKlicd liy simple 
means anil In small space In 


dean of Inventors was work- Electrolytic waterproofing and converting machine of the piste type which 
ing with a telephone receiver various kinds 

consisting of a chnlk cylin- 
der, moistened with a chemical solution anil revolved hath In an endless hand, I he exivss solution being 
by a motor Under tlie variations of the Incoming cur wpieexetl out us It pusses hetwetn Imril roblier rolls, 

rent the electro-osmotic properties of this cylinder tin The treatment Is repealed, when the ilolli Is ready for 

derwent local variations, and It was possible In utilise the electrodes. So far as the ibcnilculs used In this 

these variations In reproducing the sound which hail and Inter steps Hre concerned, the process Is Identical 

been Impressed upon the current at the sending end. with the unsatisfactory ones which It Is Intended to 

The device, however, was much too complicated for supersede , the difference lies In Ibe more thorough 

extensive development, anil was replaced in due time, penetration of the material under tlm electrolytic ncllon 

by the present receiver It Is, deservedly, the least than imUpr ordinary physical coni net 

well known of Mr Edison's Inventions hut It Is of Tlie electrodes ure arranged vertically The nnisle 
Interest on Its own grounds. In particular, Mr 'Hite’s Is built of iitunilnum bars, one above another and bolted 

recollection of tlie work done with It brought him to togeiltcr In a mdtublc frame, mcr which the woolen 

realise that the principle involved In the waterproofing pad mentioned above is secured Thu i uthode Is also 

of fabric*, not merely by 

coutlng them with a 1 1 — *— .... ■ — 1 ~ ~ 

water-resistant film on I 

the surface, but hy caus- 1 

tag the water-ropellunt 
agents to penetrate Into 

the very internal struc- \S \l 

tore of the fibers them- jj^ 

•elves, was one of elec- / I 

tro-osmosls, Just as In / I 



proofing machine, devel- 
oped In 1908, here been 
retained In all the sub- 
sequent Improved mod- 
els. There 1* the graph 
lte electrode, the cathode 
over which a eolation 
of aluminum acetate la 
permitted to flow, an 
aluminum anode, and a 
heavy woolen pad com- 

fKK,=ras£: ^-rs*5t 

character! atlc of the In- * upp)y th * WMWr 

ventlon, making It pos- 
sible to attain an evenly distributed waterproofing vertical. 
Laid aside for several years, the Idea was picked Into meti 
up again after the outbreak of the war, and n second allow u 
and third machine produced In 191B and 1916. The cloth ns 
tatter wa* installed In Montreal In October, 1018, and It pnsslb 

used for waterproofing the fabric used la the Canadian netcr of 
aviation uniform*. On a military bast* the machine through 
was satisfactory, bat Its alow speed of operation— one Each gn 
yard of doth per minute— made It plainly useless on tending 
a normal commercial basin. The controlling factor wa* bottom * 
seen to be the rime of contact between cloth and elec- acetate I 
trades, and to speed np the travel of the cloth without down th 


raterproofs fabrics of of Ibe dust, anil retains 11 
After tin- water spray treat- 
ment. all liquid wnter la re- 
moved from the nlr, and the lutler passes on to the 
engine thoroughly cleansed und somewhut humidified. 

Tests show limning elllilenrles never less than 9T 
per rent, wllh I he engine Idling And ns the air flow 
Is Inrreused the ileunlng effli iency nlwuy s Inert uses. In 
■nuking such tests only the finest und most lmisilpable 
dust olitnlunlile has been employed so It Is claimed 
Everyone Is flimlllur wllh tlie greeter sinootliness and 
sweetness of the engine and Ms particularly "live" feel. 
In evening und night running. Tills results from the 
In gem nil greniir relative humldlllvs and lower air 
temperatures uflir sundown us compared with those 
earlier In the day Use of the automobile ulr washer 
results continuously In 

— 1 n Just such u condition of 

the ulr — somewhat 

lower temperatures and 
un lm reused relative 
liuiiddlty 

In the case of nn en 
glne tlmt "pinks” read- 
ily, It Is a certainty that 
use of (he nlr washer 


itiae nn Increase In the 
mir deliver) 

To Insure n plena air 
supply, having a consid- 
erable amount of water 
vupor in It, It Is only 
necessary to keep the 
windier supplied with 
watt r TIh i«e und one- 
qiinrter- Inch washer 
(snltiible for use wlMi 
all engines having one 


ifing vertical, anil consists of graphite burs, fitted loosely elm I for from n» to 1000 miles 

picked into metal guides and held In position by spring", which Tlie high ill lining efflrlem y c 
second allow a delicate regulation of tin pressure ugolnst the wnslu r Is the result of the verv 

i. The cloth ae It moves tlirough the niuihlne Thta makes tween the water und the nlr, «i 

8, an d It possible to vary the pressnre according to tbe char- tributed to bv the fuct Mint none of the dirty wnter 

nadlan netcr of tlie fabric Ijelng treated, nnd to pass a semn pawns out of the washer with the nlr The finely 

mehlne through the mnchlne wtthmil stopping the apparatus. sprayed water Is completely separated from the air, 
n — one Each graphite bar Is provided with a feed trough, eg- after It takes on the dust, and for this remain the rates 

ess on tending the width of tbe bur and perforated at the of water consumption nre very low uml ure wholly 

or wa* bottom with small openings. The solution of aluminum accounted for hv the evaporation At the same time, 

d elec- acetste Is fed to these troughs continually and trickles accumulation of illti In the washer has nn effect upm 

rithout down through the perforations, wetting tlm cloth thor- the cleaning efficiency, nor dis>s It cause tbe slightest 


quarter -Inch carburet- 
, l* r ers) has a water supply 
capacity of one gallon, 

whit li supply I* miffl- 
toon miles of running 
pffirlemy of the automobile air 
if the verv Intimate contact be- 


electrode wa* oughly and making It a conductor of the current, which Increase in tl 
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Make-Believe Lightning 

Investigating Lightning Voltages in the Laboratory to Solve 
Lightning Arrester Problems 


By F W Peek, Jr. 

neral Electric High-Voltage Engineering Laboratory 



n N 8TUm INd the effect* of lightning on 
transmission line* and on such apparatus 
a* transformers nnd lightning nm-slem, It 
la iniportunl to hut e flit illl lea for producing 
lightning voltage* In (ha laboratory (lonely 
ii|>l>rpxliimting those occurring In practice 
An InveHtlgHlIon of the lightning voltages Induced 
on trnnHiulHHlon line* lia* shown that during any storm 
many discharges take place on gap* act for lower volt- 
luges. The discharges become less and less frequent 
for thu higher settings. and Hnallt very few an found 
that exceed about 400 K V , or 400,000 volts. However, 
higher voltages do occur occasionally Another check 
on the voltage Is the fm I that Insulator strings of seven 
or eight units rarely flash over during lightning storms. 
IJghtnlng voltages or Inipnlses are known to bo of very 
steep wave front, whlih lias the effect of increasing 
the voltages a< mss an Insulator or Other gppnratus 
at the rule of millions of volts per second. ' 

A few years ago a 200-K V or 200(XK>-volt Impulse 
or lightning generator was built to give lightning 
voltages of predetermined ehanieUrlstlcs The Him lug 
of various gups was carefully measured nnd the term 
"Impulse ratio" resulted. This generator has been 
added to fnaa lime to time aa higher exciting voltages 
have become available An lm reuse to almost 700 K V 
or 700,000 volts was made In 1016, while within the 


the sparks that last toss than a millionth of a second 
Other tests liava shown bow readily a lightning spark 
will clear the insulator string In a heavy rain, Tlte 
Insulator shield does not reduce the lightning spark- Miniature 
over voltage, nor does the rein. In the case of photo- 
graph* of the wet teat of Insulators, made at a apeed 
greater than one-millionth second, the Illuminated rain Just what 
drops appear stationary In space practical t 

Other practical Investigation* similar to those men- voltage wo 
Honed are being carried out In this unique laboratory It la asstui 


just what are the poaatble uan of a million volts in 
pracHcal transmission. The conductor for such high 
voltage would be about one-half Inch In diameter. If 
It Is assumed that this la a hollow tube with copper 


Kpuce does not permit full details, but wo may mention equivalent to a one-inch rod. It la poaatble to transmit 

n few of them, such as propagation of lightning on 3/XX),000 kilowatts a thousand miles with about 12 per 

transmission lines, protective value of lightning arrest- cent loss and a million volts at each end. If live-inch 

era, effect on lnsnlations, value of ground wires, choke tabes were used there would be very little lorn In fair 

colls, etc The lightning generator Is also of great value weather, but during a rainstorm the loss would be of 

In theoretical work. Indeed, one of the spectacular the order of 1000 kilowatts per mile. An approximate 

phases of the work has been the simulation, of actual Idea of the sian of a 1000-KV or I /XX), 000- volt tower, 

lightning striking a miniature church and houses, as compared with a 200-K. V tower, Is given In the accom 

shown in one of the accompanying panylng sketch. 


phases of the work has been the simulation, of actual 
lightning striking a miniature church and houses, as 
shown In ice of the accompanying 

Illustrations. 

The High Voltage Engineering Lab- * 

oratory at Pittsfield 1* equipped 
with the a pi stratus necessary to 
carry on the problems of pure and I 

applied research, as well as thn 
more Immediate developmental prob- 1 

bins. Thu first essential of such a T - ^nu* , 
laboratory Is plenty of tree apace I JMJ 

A single example will mnke this | .gsSJfc*. 

apparent During n recent Invest! | i HI 

gallon sparks over eighteen feet In I 

length wpre obtained A visitor’s I * 

gallery is provided so that the «m. P<1 s 
*1 strks may be observed In safety | 

It Is possible to make this wliole i jv’/l 
luhoratorv dark In a tow minutes. EN3 

A smaller dark room Is available LJ— S-ffcJ 

for tests np to 300 K.V or 900,000 nuatsi 

volts. The whole building Is of r ■ 

substantial brick construction and MB ralttr*i! 
kept at practically constant temper- 
ature Inside Apparatus Is available to 

for studying the effect* of such 

weuther conditions as beat and cold, 
nnd rain and dew formation on Insulators. Rpsrtal 
measuring Instruments are also available. A* an ex 
ample, spheres forty Inches In diameter are necessary 
to measure the very high voltage*. 

In conclusion, It may not be out of place to discuss 


The striking fact that these fig- 
ure* bring out Is the large amount 
of power necessary to make such a 
line economically desirable They 
also emphasise the enormous alia 
of the apparatus units necessary 
If present practice were followed, 
1,000,000-kilowatt transformer units 
wiaild he necessary This would 
probably mean erecting them In the 
field. The problem of stxe and trans- 
portation becomes greater than the 
problem of voltage However, It la 
only a Iltlle over ten years ago that 
the 220- K.V line was In a similar 
laboratory stage as the JftOOftOO- 
volt line discussed today 


nuwvsu IMmmmu 

Comparison of present 210- 
Mfi-volt tra nsmission tower 
with probable L0M.00e.volt 
tower 


1.000.000 volt items In a long time Is the state- 

>r nient which appeared tn the dally 

press recently that In Ohamnlts, 

Saxony, aluminmn Is bring used as 

a substitute for wood In a most novel manner The 
statement Is to the effect that aluminum sheets or plates 
are bring used for stage scenery by the managing direc- 
tor of the opera house in that city It Is also stated 
that because wood Is so expensive the new material has 
been tried and found to be successful, hut this 


technical report* non mailable llrletl), thn 
voltugo Is obtained by charging a lurge con 
denser to the desired voltuge and discharging 
It Hirough a known Imluriunci and resistance 
Standard ste|enp transformers are used In suf 
111 lent numlw-r to obtain the desired voltage 
for (barging the condenser*. The result Is n 
single lightning linpulxe of great | lower 
In Hie lightning tests described In this artl 
tie tin voltages were miplted at n rating of 
30 million mllllnu tolls |>er second The power 
mn) lie of the order of million* of kllo- 
walls The time of iipiiIIchHoii Is meusured 
In mb ro seconds (millionth of a second) 

This tyi«e of dim barge must not be confused 
with the high frequency ohtatned from an os- 
cillator In the lightning generator the dis- 
charge of energy Is so rapid Hint the rcaultunt 
sjuirk I* “(Xploshe,” nnd Is accompanied with 
u loud sharp ri pirt or crack 

lit inouns of the hlgli voltages obtainable 
In the lleneral Elettrlc High Voltage Engineer- 
ing I -liberator) nt (Mttsfleld Mass. It has lieen 
possible to learn nmrh regnrdlng high tension 
Insulators. One of tlu problem* that has been 
solved Is whether lightning voltages will clear 
a shielded Insulator string, just us ^ill a 00- 
c)cle * park-over Horctofon, Impulse voltages 
sufficiently high to S)iark over a string hava 
not been available, hut photographs made of 
the tests bidlcato tbnt the Impulse goes to the 
shield and clears the string These tests are 
conducted to the dark, so that the camera General view of the laUtatisa-Ughtnlay prod ado g apparatus smpleyad 
may record the results. The photographs show In the Hlgh-VaiUga Eagtoseriag Laboratory at Ptt Ud sid. Mia. 



is not the only advantage, Aluminum a 
Hcenery Is not only lighter to handle but It 
Is not subject to the menace of fire and It 
la also found that scenery con be painted on 
both sides of It Besides this, the paint dec- 
orations which are put on cun easily be erased 
and no acoustic difficulties have yet appeared 
through the use of the new material. The 
aluminum Is delivered to the theater In roughly 
rolled plates of the same form and site as are 
wooden sections of scenery and Its thickness 
varies from five to eight millimeter*. 

This development emphasises the role which 
It is not at all unlikely not only aluminmn 
but light alloys may play In industrial Ufe tn 
the future It is recalled that the frame- 
work of the great American dirigible “ER 1 
which la now nearing completion In New Jer- 
sey, to. made almost entirely of duralumin, a 
special alloy of aluminum. In the hest-t rested 
condition this allay hat a strength squat to 
mild steel, combined with a lightness which to 
a dial (net asset The Bureau of Standards 
has conducted some extern*** teats on this 
material and finds that its strength efficiency, 
or jta tensile strength divided fay its weight. 
Is 200 per cant In excess of that of mild ttofL 
As soon as light metal* and alloys are per 
fected in production and cheapened t» coat 
there wtn undoubtedly ha many other uaes to 
which they oan be pdt a* a sutwfc-v* for 
either wood or **sn atari. Ttd* uas forjtMe 
aceoevy to bat tbs proverbial straw that tom- 
cats* the dtrecSan of to ■mrrow'a triad; 
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Radio Without Interference 

Experiments Proving that Radio Messages May be Sent 
Successfully on Wave Length of Ten Meters 


By D H. George 


1)1 


'WM «t the Cleveland Park laboratories of AlU.lt the national anthnrlth s down Washington wuv 
*5* Department of Ootnmeree in the l»ls line lutterlv atletl on tlte suggestions if the Inventor 
ttict of Columbia, latterly If via chanced of wlrckics the result li ' 



a moot unusual contraption which looked wave len 
— ■■■ fbr all the world like u queer shuped tent, stution e 

made of wins instead of canvas, strung in this dlree- arranged 

ticn, that and every other Query of one of the Hevenil wntt eks 

scientists who were scurrying to and fro from one part inpoclty 

of the novel equipment to the other regulating appli with the 

anew and taking records, would have elicited the In for crating • 

■nation that testa of wireless communication on wave due tors— 
lengths of ten meters were in progress were use 

Had you been Interested and inquired farther about aet A si 

tbs novel apparatus— such as yon probably hint never cert leu 1 i 

seen before — the Federal Investigator* would have told muplcd I 

you it was a parabolic reflector that was being used in ventral r 

the epoch-making experiments thnt have pnved the wav the |niml 

for taking tbs fear out of Interference — the heretofore timid st| 

unconquerable bugaboo of radio communication With all 

Briefly, tbo not lima l search and restutch has devel HUtlsfui tiny directional trunsmlssle n w 
oped the Ironclad facts that Interference bet won differ 
ent radio transmitting stations can be reduced by the 
use of markedly directional antennas for transmitting 
Had receiving, and hv the use of short wave lengths not 
at present employed These data ure of Inestimable 
scientific importuned despite that they demonstrate that 
directional untennre are nut siiitulile ftu brotidi astlng 
market reports, mush or other form of entertuinnant 
However, thev tun be etnphivral successfully for the 
reception of such material thut Is circulated via wire- 
less For point to point comniunh nitons — message s xinl 
directly from a certain transmitting station to a U> Unite 
receiving station— dins tlonul untennw cun lie employed 
advantageously at both outgoing and Incoming rads 
It is an abrupt departure from the fundunantal 
praettew of radiography as liltlierto pursued to intro- 
duce Into active service short wave lengths for pre- 
viously, radio comniunh niton has been curried on i lilefly 
bv the use of wave lengths of not less than 200 meters 
To violate precedent and to attempt to harness very 
short wave lengths for dally service wen logically the 
special tasks of Uncle Snm If for no other pnrpoae 
than to extend the Held of radio research The use of 
short waves with the accomponv Ing redaction in inter 
knot's, lias never been (siptilarired despite Unit no less 
an authority than Mr Marconi himself recommends 11 



Receiving apparatus employed by Government ex- 
ports in studying the directive characteristics of 
radiation from parabolic reflector 

Honed at higlu l ftoquene Us than nn\ of the others 
tried out As Hie mist iffcctlve tmllasl of obtaining 
dins H\e Iriinsmlssl n fir short wave lengths wus by 
I In use i f a Idle th r In the form of a pttrilxilli cyllndei 
this was the svstem followed The wuve from till" 
vnrhu if n lies t r Is tpilti slmllat to « parulhl be uni 
of light with h has i* nitrated a small silt In an uismur 


screen Dlls itllist r w is mi 
wires fiom a frame nnstiuited 
holt 1 tub if tin wires w is In 
spmeel one fsit a| lit Tlic fn 
lope Mretclad Istwun Iw i |sile 
could mlnti line ugh tig* digit is 
win Insulated from the frame 


w is niaili li\ snspinillng <1 
tiuetnl In the fnim of u jsint 
w is Ittned to ten metits and 
Tlic frame whs hung fnmt it 
W I IMiles so th It till redes tor 
digms Tin htisisnikil wins 
friinu and fnaa each other 




Forty wires, each 14 foot R Inches long, spaced one 
foot apart in tha parabolic reflector for maximum 
reflection on a ten-meter wave length 

tests demonstrated that at least 7i pet cent of the radl- 
Htid power was tnntlmd to an angle of 40 degrees 
Reduced to hr ins tucks, tlip data showed simply that 
b> llie use of the inn abolit r* He 1 1 r and the nIii rt w ave 
length radio signals and me ssugc s could he sent ■ tit In 
n single and th finite direction with ut the ronflliting 
din and confusion of atnmgplniii dtsturhuncis or other 
forms of Inltrfereme The disturbance s wirknl loin 
manly liv stray waves roused hv iitimisi he rlc electricity 
—is i nstonnlly during the samimr season tlase stray s 
bctauit so boil us to renehr wltcliss cammunUatton 
Imisisslhle — were rruillcallv i llialmitiil whtre such 
Bhnrt wave lengths us ten meters weie used Tin small 
dlree tlonul untennn used In einjunithai with the wave 
length of ten meters markedly rrtlnce the dltUcuItlcs 
that enmnute from Itinerant stmvs 
Furthermore, some of thi nion recent svstems of 
point to point conunnnlcnthin such as the sending of 
photographs by radio nnd the lenu te eimtrol of niuchln 
erv and other ineelmnleal ctiulpnunt bv wireless can 
lie curried on and Improved hv the directive sliml wnve 
transmission letwera points mt otherwise rtndllv 
nceentlble radio offers on admiiuhk method it com 


I he fis nl distant i wus mudi unt-epmiti r of a wave 
length 2~ mi tits or OKI Ini Ins I lie reflector was 
midi like i pnnhollr cv limit r Is must this form main 
tains the pi 1*1 pliast relations and cbtuins maximum 


stages >f audio frv tpa i vi v n illHiatinn w 
extirnal hetereslvm wus einploved whin i 
tlnuiiis wave sign ils riu antenna use 
up the cnergv at tlic rvstlvlng npimrttus 
wire lumd to (lit lm tiling wave fresiuenev und cuu)ih d 
at Its centi r hv ini ans if i s|s 1 1 il c II to the se funds rv 
coll ol tin ueelvmg sit Du ti till length of tbe wire 
nsid In tills untinnit was it feet -I im Iks 

Rtflesll ns In all ui-ss wire lni|iifcct whore Hie 
lengths I fill! rt tin ting win s wi te m I the humi Whim 
tlic retUitlng wins wm all iniidt lla same length and 
the wave length if tin signal soitni was mink slightly 
shea Hr than tin iiiitira the lelhstlng wires were 
Ihniwn i in i r lam and the radlutl in thmngli the rear 
if tin icthetir w is isiuil t i one liulf that along the 
trill 11m ifnlhitlon 1 he lust |» s»|hli reflect lim was 
■ hi aim el whin tin length or mill of (he 40 leflectlug 
wins was male 14 fevt r » inches and these wires were 
s| hi I 1_ in lies up ut All thesi data were obtained 
with till nth till having an iqsrture equal to one 
wave Itnglli The n|srhire was tin n inenasid to 15 
wave le nubs the pat ills lie frame being extended with 
ten tunnel wins sns|smdn| one fisil upart on each ex 
tensl in Phis ari ingi mint nsultiil In no leakage ut 
lla nor if tin iillccti \etv |ssir n His thin ucmni- 
panhd hv t nsldiruhle linkage uhtalmd whin every 
n * b* * wire « is nm vid mil Hu tut il was n dined fnua 
40 ti _0 Mils ltsiilteil Is I MUSI the nmalnlng wires 
wen detunul hv the rennvul of their mlghlsirs 
Po elete rniinc the cflest of h ilk ili rhr nch a hole 
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Measuring with Light Waves 

How the Various Wave-Lengths are Made to Serve as Scales 

By W F Meggers, Ph. D 

Physicist United Sutra Bureau of Standard* 

different waves (color*) 
length, the violet represf 
longest ones visible All 

(the sun, the electric Ininp tlluinont, the luminous gim 
Hume) emit such u continuous sisstruui Klementnr) 
siilistfinces, however when mode luminous In flame*. 
(Iixtrlcul are* or sparks In general do not emit eon 
tlmioiiH njieetru, hut when viewed wllh a spectroscope 
hIiow bright colored line* on a dark background, each 
mom* tiromnlh line representing a definite frequent \ 
or vvuve-leiigih Thus, when an electric current panne* 

In an urc between two piece* of pure Iron, some of the 

Iron 1* vnporlzcd and emit* a *|>ectniin cimslsting 
of more than dPOO linen, and wave* of olher Iwgtli* 
than Diene are ahnent from the train of energy given 
elf hj tldn element The numhtr of lines and their 
HIMHtrul distribution Is different for different element*, 
but each chemical element when pmjierlj ex. Ited to 
unit a Him train nhow* bright colored lines whose abso- 
lute wave-length* and relative Intensities ure chnrnr- 
terlsth of tliut element alone Thin fact In the hnsls 
of n|ieclrochemlcnl nnalysls the presence tif u imrtUu- 
lar cliemltul element In ponlltvely enlahllslied If one or 
more of It h hi*k tral linen art Identltted 
Now It might lie unnunnsl that euth s|s*rtrnl line 
rvprtstsitn one Hnd only one wnve-lengtli but this In 
not Die tuts, (he lines actually have Unite “width” and 
nprcMcnt an extremely nliorl slretch of siiectruiii Tlie 
ii v * r igi width of n line from the Iron arc, for example, 
In (to trllllonilis of u meler, while that of the red line 
from tudmlum In about one-ienlh an great A very 
narrow line In almost Ideally monochromatic and per- 
mits ii more accurate measurement of wave-length than 
a broad lint Thin finite width of spectral line* Is 
print limllv due to the tlurmul ugllallon of the nuile- 
tulen or ntomn In which (lit radiation ha* Its origin 
width bv a Lurlous culnt lilcnee, was chosen bj Pro- 
tensor Uunntll an tlie subjixt of his monthly talk for 
thin Issue (Set pupt -!fH ) 

Tn lt«W Klxeiiu a faiuoiis French physicist Rtuted 
Dint “a rnv of light with Its strip* of undulalionit of 
extreme fineness hut ptrfrtll} regular, may lie con- 
sidered us it nnturnl mlcromettr of the greutest perfec 
Don, |n rfix 1 1) suited to dUtrmlm lengths ' Nearly 10 
jours later Professor Mlchelson, the American physicist, 
wint to the Inlerniitlonul Itnreuu of Welghls and Meu- 
sun-s ntar Purls and determlntd what nuuitier of wave- 
lengths of red, green and blue light entitled by luminous 
i iiilmluiii vn|*ir equaled the stundanl meler, which had 
lns>n estnldlnlied KIO yearn earlier with the Intention 
Dial It should represent one 40-mllltonth of the earth s 
i Ircumfrrenrc This exisrlment was repeotwl In a 
slightly dllTirent wny In 1007 by trench scientists and 
Die resulfn wlilili they obtained agreed with those ob- 
tulned by Mbhelson to «m part In sixteen millions 



v 'IIlKSfc limes when the i Du r Is throb- 
I hlng with radio waves evervone has ac- 
| qiiired Intriasid Interest In and tinder 
standing of i Us trenmgni tli plictuuncnii 
| It has required msirlv ii eenturv to show 
l vlsilili lUil hint energy or Infra- 
red light, ultra vlulit light, ileclrli a I wiims usisl In 
“wlrtless, and llnully X ravs anil the gnimuu wines 
arising from radio attlve mult rials, are all similar ills 
Iriimiigni Di wins motions In Du ilhtr, and art dis- 
tinguished only bv u illffirtiin In wave-length All 
lliese wave motions rtpresenl transfirn of inergv nad 
they are pro|uigutcd In frts> spats; vvllli the saiae vebs 
in uIkiui Too 000 kllomiti nt or 180,000 milts ptr sts- 
ontl 'llitst waves tun lie liiiHglnttl to orlglnule In 
onclllatlng or vibrating met Imnlsins In width Die fre- 
qianij of oscillation In ii rundamiiitul ronslunl of tin 
purtliulur vibrating svNltiu IL Is ivldint (hat when 
lids freqnenty (nmiilsr of vllirallons (nr second) In 
multiplied by Dir wave-length (dlstanei lx tween irists 
of udjiiisnt waves) we obtain the velocity or linear 
dlnliinct Iritvt net d by it wine lit unit Dint 
The tnilrt range of winc-li ngtlis vvllli width ntlents* 
Iiiih Isssune familiar tvltndn from thounandn of inetern 
(L mitir = ’B) 17 Inilun) for wines mud In radio com 
niunltiillon to nlsuif one liundts d billionth of a miter 
(tMXNMMMMNMM ln< Ii I Tor Hit shortest X wuven In 
It nan of frispit m len this 
range txtindn from a ft w 
Dioiinand vlliratlonn |sr net 
ond for wlrt Its* wines t< 

80 qulntllllons ( 1 follow. si 
bv 10 i Ipliers) for the short 
est among \ waves Of llil< 


lengths Die waves of on 
nan light comprise a rv 

Dvilv II isirllon (from 

In H ten iidllhmDis of a nu I 
or 1(1 to U hundred III. 
sundths of an Inch) hut ti 



omsibif (ijuva-violet) 


Comparison of gag** by 

The wave-lengths of several hundred other apectrul 
linen have lieen <s.m|iartsl with thnt of the eadiiilum 
red line nnd Diets* are tailed secondary standards. 
They comprise nelected nhnrp linen from various light 
soil rose nut Ii as Die Iren arc or spectrum tubes con 
tulnlng rare guscH, and are fairly well distributed 
throughout the n|iet tnim from ultru violet to red, so 
Dint thi y ninv serve an reference standards for the 
iiieusiireiiaml of other wave-lengths and for length men 
Hliromonts In general The prnlialile error In these 
stundurdn does not exeeetl one port in five million and 
in ninny rases It Is even less. Much results are actually 
oldulned by tlie use of sultuhle opllcul aiiparatua culled 
the 1 Interferometer/ tn width the idiysIcHl principle 
Involved la Die same ns tliut which explains the beauti- 
ful colors observed In Diln films of nil on water, namely, 
the Interference between wave* reflected from two par- 
allel or nearly imrullel nurture*. If It were possible to 
meusure with Die same accuracy a distance of ten 
miles, U would mean that this length could Is* deter- 
mined correctly to within one-eighth of un Inch 
In recent years the Bureau of HtandHrds has carried 
on extehslvw Investigation* with the Interferometer to 
perfect a system of suitable 
standurd wave-lengths and 
develop the application of 


VISIBLE (VIOLET) 



§ 111 I ... 

iliii ill 

INVISIBLE (mFTA-TED) 



length When white light Is 
dls|s>rsed and n-solved Into 
Its compomnt colors, iih hui>- 
isms In the rainbow or In 
ci rtuln optical devices (prism 
or dirfractlon grating »i*h- 
troseopea), a continuous 
spectrum — a natural scale 


EOTT/QNS QF 7HE WON ATC JPEC7TUM 


t and invisible peril* ns of tbe iron are apectram 


meats of longtli This lab- 
oratory has compured the 
wuvp-lengths of more than 
YM) Iren lines with the prl- 
iiiary standard, 211 line* In 
Die s|s!ctruni of helinm, 85 
In neon. 80 In argon, 18 in 
krypton, 12 in xentn, and 12 
In cadmium 

All light wave* have their 
true fundamental length only 
in a vacuum In ordinary 
nlr like that In which we 
live and make measurements, 
the visible light wave* are 
slightly decreased In length 
(by about one part In 8800). 
The ratio of a wave-length 
in nlr to its fundamental 
value In vacuum is equal to 
the so-called index of refrac- 
tion of the air and thi a 
varies throughout the apoc- 
trnra and according to the 
density of the air as deter- 
mined by its p res su re and 

(ConNneeg on page 8 M) 
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Inventions New and Interesting 

A Department Devoted to Pioneer Work m the Various Arts and to Patent Neivs 



The device (bat enable* the driver 
to protect himself from glare 


Bright Lights— But No Glare 

A LMOST everyone who Ims sought to 
solve the glaring automobile heart 
light problem lias gone at It from tilt 
standpoint of dimming or diffusing the 
rnja of the headlamps hv mums of 
special lenses, shades or otlior similar 
uppuralus, falling to recognise that It Is 
practically Impossible to subdue the rajs 
of the oncoming lights to the extent that 
they have no glare without smrlflilng 
some of the road Illumination for whLIi 
they are put on the car A solution of 
tlie problem from the logical standpoint 
would be to make I he driver Immune 
to the bright rays of the oncoming car, 
thus enabling the other fellow lo have 
(he needed road Ulumlnutiun without In 
any way ntrecling the driving vision of 
the man whose car Is properly cqulpited 
A well-concel\ed attempt to do this 
consists of u small bhick-eniiiiu led plate 
of sheet metal attached to a ratchet de- 
rice to enable Its being ndjusted lo any 
desired angle It Is arranged lo 111 the 
toil of the windshield h> a universal 
holder (n special fitting Is provided for 
enclosed cars), and the right edge Is 



set on n line with the cutter of the 
steering wheel In the dnjtlme the 
metal shield is swung up out of the 
Wilt being laid Hrinlv In any position 
by the ratchet mechanism in ust, the 
shield Is swung down at such an angle 
llmt the driver can hsik out under Its 
lower edge and see several hundred feet 
ahead to enable ampli driving vision 
while at the same time the dnxxling rays 
of the other fellows lights an txcluiled 
by the mctul plait A few minutes ex 
(•erlmentlng will show the driver Just 
width Is the right selling for his car 
und his bright, und onct pro|terly nd 
Justed It need never liecn dlsturlied 

What Is Glare? 

T IIE sub-committee of lighting en 
glneers that has liecn examining the 
nature of glare rccognlxt s, In lls reistrl, 
several distinct varieties "telling glim ’ 
Is produced by light somewhat uniformly 
siiperlmiHised on the rt Until Image, thus 



When the elevator is Idle there is 
no obstruction to the sidewalk 


roduring contrasts and visibility, and 
rorresiKinds to Hit fogging of it phiito- 
gntphli plate ‘Ihixxle glurt ' Is pro- 
duced bv adventitious light so refrac it'd 
nnd scattered ns not to form part of the 
rellnal lmugc* “Scntnmlc glare” Is pro- 
duced hv light of InteiiKltv stub ns to 
fallgae the retinal sensltlvltv lielow the 
concurrent limit fttr usual Images, nnd 
tsirresisinds to ovt r-t\pttaun* In pltolog 
rapliv I lit Intluenci of these three 
forniM of gliin> Is ttnnlvxcd nnd some 
exiterlinenls made to dttcrmlne the mug 
nltiule of the t ffet Is dost rlbotl A target 
on width the blink Itlftrs In vurltms 
I visit Inns were tllsl rlhuted, was tllumln 
ttltsl hv n concealed sonret lor Hit 
puriNiae of pnsluclng glnn> Incandescent 
lamps were mounted Is bind n small etn 
trill tu»>rlure In the largt r and fttr pro- 
ducing extreme dtixxlc glare tin uutomo- 
Idle hemlllght was t \posed telling glare 
was produced by ku|k rlmi vising a luntirn 
slide so as lo envt r the field of view and 
tllletl so Unit un Ininge of tin Illuminati d 
Murfuce wus seen by reflection the turget 
was thus seen llirough it luminous huxe 
Quantitative iluln. Illustrating the reduc- 
llun of visual at lilt v are presented It 
Is coni laded Hint durrlt glare Is of Hie 
most serious consequence, nnd some sag' 
gentians for further tx|ierlments made. 

One-Man Railway for Roof 
Workers 

T HE Seattle /laity Timm has Installed 
on the top of Its six story new simper 
building a small "tint imuT railway for 
the convenience of workers on I he roof 
A little car located on the roof carries 
a 200-pound counterbalance, width cir- 
cumnavigates the nHif The photo shows 
how a man, standing In the platform 
suspended from the ear, entt reach all 
cornice lights on the building 


Double-Lever Steerinjj for the 
Flivver 

W IIAT Hit drill r of Hit snitill car 
wllh Its dlmtlcvtr sharing con 
nctllon Instead of the mon eflecilvi 
worm gear, ntstls mon than any thing 
ils»* Is iitltlltlontil sttsrlng hviragt lo 
control his tar In tin cmtrgencv, to 
pnvint Hu wheel s lalng Jirkid oul of 
Ills bauds or Hit baking of the front 
wins Is U neath Hit tar Tin prinriplt 
of <vati|vmnd hvintge Is utilized to glvt 
him this Int reused |stwir In the slet r 
ingdtvltt lllustratid herewith Instiml 
of ont hall Jidnt and tint Itvtr ns wlun 

equipped stisrs Hirotigh two livers and 
two hall Joints. 

In installation Hu single Icvtr minis 
off Hit hilt hint of the sharing post nnd 
is n plats d hv Hu eoiii|siiinil liver I, 
whit It at (utiles Hit steering arm II 
through Iht fait rum prnvlthd by tlu 
ball anil stukt t Joint C Then an no 
gears anil n« springs 

An Accident-Proof Sidewalk 
Elevator 

A MONt. I he features of intslt m rily 
const nni Inn that offer gnat tltmgt r 
lo lift and limit when nol pnqs'riy safe 

Hit etlgi of Hit sltk walk Pruritcnlly 
i vi rv large Imlldlng dls|s>Mt s of its ashes 
hv thus bringing Iht tit lo the Mirfuot, 
anil more Hum out |sslcst rlun lots Itetn 
kllltsl or Injuretl Itv suildinlv having a 
SCI lion of (lie sldt walk dlsap|Har be- 
nt alii Ills ftsil or flv up Into his fntt 
to make a place for tlu eh valor to rise 
out of 

I lit provision of giitt s nnd warning 
signs Is not sufllrient ns Is ninplv provttl 
hv the number of ptrsons kllltsl al will 
prolts It'd gmdi < rosslngs 11 It a I Ik 



As the lift rises the doors open and 
the gates swing out, provided there 
Is no obstruction 


nettled Is Noun thing thut nlisoltili Iv pn- 
VI Ills Hu tlivnlor from rlHlng wlun 
Hun Is nnv n'tison vvltv It sliould not 
rlst Hi lllustrutt tlu Installation de 
signed hv it \iw lork toilet m vvhlth 
lint M tills 

Wlttn Hit rit vutor Is tnucllve the gales 
fold Inn k against the wall ns shown In 
the llrsl vltw Whin Hit tonlnd Is 
lltrovvn ovtr In slnrl the ekviitnr up- 
wnrtl a sltnlorlnn ringing Is Innril for 
stunt little time Isfon Hit fiat doors 
In (lie sldt walk linuk at tin lr central 
isilnl of Jnntllon Willi this hn uklng, 
the gales swing out Tin lust ]v>ssl 
hllltv Hint sonubodv might Is hurt Ik 
nmovetl by the fact that unv vvilght on 
the rising doom, or evpn so liglil an 
nltHlrutllon ns a hand plnred U|stn the 
swinging gules will hold the elevator 
motionless until II is removed The whole 



Compound-lever steering for the car 
that lacks a worm 


nplwirntiiK Is so Intel Its kcil i let Irlcnlly 
Hint It sis urn ulisoliili ly ftsilprisif 
IlcsIdtnlH nr visitors In Ntw lork wlm 
art Inn rested In sis lug litis tit vutor In 
opt ration will find a tvplml Insiallitllon 
al Hit Park Niillonnl Hank on Hilton 
Slrts I, Just off I’riHiilwiij 

Short-Wave Oscillator at I-ow 
Pressures 

I S t \|teriiilt Ills with Irltslt IiiIh-k glv 
Ing w uv e-lengl Its of the ortler of a mi ler 
IhirkhiMistn mill Ivor/ found a tv jh of 

list llhlllou Iipiuinallv tint lo Iht thin 

of ehs I runs In Iht IiiIh list If inth|Kn 
tlenl of Iht tvlirnil ciqmritv and lntlut 
lams llhlilillngli.il olisirvisl lowtr fro 
ilium Its and allrllmltsl tin iffis-ls lo 
I hi motions of Ions IiisIlsiiI of t let-irons 
(.III mil Morn II liavt glvi n un exphinn 
lion Involving I In nalural ost I Hat Ion of 
the ricrirltal si slim colimritxl lo Hit 
tills Prtvlons invt stlgulnrs limit com- 
mon Id nils s Imapnhh or uuslllh nllon 
I I Nt lilt Inn now rt|»irls In Pro 
tss dings of Hit Nallinial Anidemv of Sri 
intis lkxxmlsr I'r.’j c\|k Hum nts with 
a tills lift |K nimncntlv counts Its! lo Iht* 
vmmim pump nnd lianli with t ground 
gliss Joint lo inn kf Hit Inn mul |mrts 
iu<x*ssllilt for ititKlIIlt ation llttlrontur 
rtnis ns high as mo milllain|ts und 
voll igos ns high as 7ixi wilt used The 
trr mgt lilt nl Is llluslraltsl \ lusher 
ilrnilt was ti-tsl ami In imnsnri the 
wavelength a lliermo gulv iinometi r was 
tinploved list Illations of I hi llark- 
Imnscn tv pi at wuvt lingths of SO-.KIO 



When the elevator reaehea ita limit 
of travel the above appearance in 
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tlnl light typt lx offered A r such uses 
ns these Also In nn\al and mercantile 
murine um.s the Paulin am nil nh uld 
gho i (hr m iv m curate weitber f re 
cast than lta predecesai r* 

Hifh-Prewiure Lubrication for 
th« Automobile 

17*011 a true appreclatl n of aut< mo 
r Idle lhaiwl* hit rli atl n It 1 m urn* 
wiry far one to handle the old favhl ntd 
messy arcane < ups 1 liese cups are filled 
tilth grouse and serened d wn so hm to 
fone grease down t the lien ring *ur 
face* Am i ften us not the cups not 
being sufikbntly filled failed utterly to 
perf nn their fumtlin with the roMilt 
that raild wtar nn asserts Itself In 
high repair I Ills 

It liaa remained f r an Ingenious 
American 1 1 develoi a simple system 
If high I reeunre lnbrliatl U f r the au 
tomubile In this system which In now 
Mlundnrd on our tending makes < f aut 
iik biles, uae la n udi cf patented ball 
check valve fittings In place of the messy 
grease cups und by meuns of u band 


which makes It May to reach the to- 
il cceaslble fabrication points or with s 
new spiral valve com pres sor In which 
tbs compresstuo Is built «p before apply- 
ing to the fitting and Is automatically 
released when the commotion Is made. 
With the spiral valve compressor either 
oil or solidified lubricant can be used, 
under a pressure of 2000 pounds par 
square Inch 

One of the greatest dimcultlss to over- 

Is cloned bearings Sometimes espe- 
cially In tight fittings the greaae hardens 
and cakes and when fresh lubricant Is 
applied even under forced pressure the 
resistance Is so great that the old grease 
cannot be dispelled If this condl tloo 
fa not runedled the dirt and grit In 
the bearing goes on chipping and grind 
log away until the bearing Is rained. 
To solve this problem a pomp has bean 
Invented which Is capable of develop- 
ing a pressure up to 5000 pounds per 
square Imh which Is sufficient fores to 
clean out any bearing no matter bow 
badly Iloggad It Is a simple piece of 
mechanism and the price Is relatively 
small bringing It within the reach of 
anyone using the regular equipment 

Anotlier future of -this lubrication 
system Is an all metal JubrtcaUng spring 
ci in made up of overlapping stoet plates 
which at re It tbs n or Ssp sr y pilose? and 
keep out dust and watsr While detaining 
the lubricant Under the p rearers of 
the lul ri eating o mpressor the lubricant 
Is forced In between the leave* Of the 
spring provided with the cover 

The many ndyantages of this higb- 



crly focused, ceasing light to Ml where 
It should not and creating shadows 
where there shook] be tight 
The parabolic reflector In universal 


a focal point and p o ssesses the p r op er ty 
that rays of tight origins ting at this 
point, and reflected from any point what 
ever ot the mirror, will all be asnt out 
along a series of parallel Unas But to 
take advantage of this prop e r ty we must 
bare the fils meat of the lamp at the 
focal point of the mirror If the lamp 
is moved too far forward, the ray* are 
reflected convergsutly, so that tboee from 
the lower half of the reflector tske an 
upward course and those from the upper 
half pass slightly downward The rays 
cross somewhere Inside or outside the 
hollow of the reflector and the resulting 
Illumination la open to two objections 
only half of the light falls upon the road 
which Is therefore lighted only half as 


at an unnecessary and Illegal height, end 
results In dasrle when the eye of an 
approaching driver meets the diagonal 
along which the rays are pro g ress in g 
No non glare system In the world wlU 
eliminate these defects unless the lamp 



The dark spot in the beam of an unto— bi le headlight, as shewn here, is censed 
by the belb*s being set af tores 



Aa Automatic Dfcpe—er trf 
Chocolate 

K M Italy comes the aoeonpanytflg 
stration of an automatic maculae 
far dispensing hot chocolate instead of 
having the chocolate all prepared, ready 
to be served this machine prepares the 
chocolate from powdered form to the 
addition of the requisite water or milk 
end the proper heat, in the — of 
twelve seconds. 

The machine la operated by a Small 
e l e c t ri c motor of one-twelfth horsepower, 
which performs Jts work upon the intro- 
duction of a coin or a special metal 
check in the Slot A glam reservoir os 
top of the machine Supplies the milk 
or water as the cane may be Another 
reservoir holds the cocoa to powdere d 
form mlaed with tbs required propor- 
tion of sugar Upon tbs introduction 
of the required com or metal check, 
the ootrect amount of milk Is heated 
by e steam Jet, and tbe cocos and Sugar 
powder Is introduced and stirred, after 


the bearing* under a pressure of MO 
pounds to the square Inch. This method 
haa a tbuble advantage tor while it 
Is fortlng Hie fresh lubricant In It Ih 
f rilng the old grease out rhua It 
ensures tleon bearing* at all times If 
used frequently enough Ihe makers 
advise complete lubrlcutl n of the choaris 
evirv 000 wiles 

The high pressure lubrtcatl * system 
can be had with either a flexible hose 



1 resaure lubricating system have mads 
It a standard feature of 8000000 motor 
cars niw to use Besides It Is finding 
many Industrial applications, where poei 
tlve lubrication at freqoeut Intervals 
with s minimum of labor Is s pre- 
requisite 

A Tunnel Mask for L oc o mo tive 
Crews 

T lir mask shown In the accompanying 
Illustration has been designed tor use 
by engineers and other trainmen for 
protection against gases usually encoun- 
tered in tunnels and also os a promo- 


the t 

The primary object of the mask la to 
provide a head protecting mask which 
will supply fresh sir to the wearer from 
u suitable source, such as from a com 
pressed air valve of the locomotive, the 
air passing from tbe Interior of the 
mask through e heat insulating chamber 
formed by e double wall, so that a cur- 
rent of fresh sir la continually suppose 
to the mask aad will prevent the heat 


ns at the potot 
of entrenca of the sir Into tbe bmaUfr 
lug chamber to mufl* the sound lnddmt 
to such entrenca, so that the besrtag 
of the wearer wlU not be interfered with. 
Further the mask provide* protection 
for the ear* against bank soondg e f 
the engine exhaust within tbe tuM, 
and tbe suddeu atmospheric change Am 
to the engines leaving the twmeh 




iv first properly floemtd. If the lamp a cup We have had slot 

is behind tbs focal potot the ultimate 

remit le the same though differently 
attained Here tbe rays are refleeted 
divergently, so that thom from the hot 
tom half of the mirror reach the reed 
and tboee foam tbe top half pas* off 
Into a — 


Iff' 

A MONO tbe let— automobile apptt- 
A an— Is a dsvioe tor bolding a 
watch ou tbe steering wheel of tbe CSV 
~ ' — k simple covered wire ay- 

“•“““S'™"*; 

of the bulb, forward and back Is to- a that *b* O— to f to todd Mf 

iraf&dant to permit proper focusing. reed. It 1* flog always edvissWp to 
Moreover, If one will inspect ado— InstoU a ttaMptat onto* dogh s4 * fiflf, 
'that the file *•»♦» 



is not without 
ver, It will pa 

„> detect the riudow cast by 

the glass point of the bulb, If this ( 


than to* potot Itself. 

out ef tocos, so that the ftyu d* tot 
leave It paHTM, ths (•*****«* hpBk 

«r*rsw4« 

-*~iwi«>g herewith 

dost a*— oUto— 

v&88's2$mt 

rived would b» —ft wsriSh ’tod- ti* 

«*d attmttoe rested. . 
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The Motor-Driven Commercial Vehicle 

Oea da e t rt hr MAJOB VJCTO* W PAOE H B.A.8. 

b ievoted to the interest* of pre*ent and prospective owner* of motor truck* and delivery wagon* The editor will endeavor to answer mgr 
‘ * question relating to mechanical feature*, operation and management of commercial motor vehicle* 



Two MuimOat Watering 
gTagHNOtJSAJ TOW • 

to th* BMtM 
d**ign et v 



a a job for a row wltli a boee 
but when dem to. It remit* In greet 
warn both of labor and of water The 
Mg tank Illustrated wttl sprinkle when 
sprinkling la la order and whan flash 
in* hi to b* don* It win flneh — «» the 


A Motdrboa Chair Car 

A If innovation In anburban transpor- 
tatko K*a been Inaugurated be- 
tween TbnagMbwn, Baleen and Bast Pal 
ratine Ohio, hr the tnetellation of four 

tng to parlor ear* of high-das* railroad 
trabM. Tb* chair ear de lax* U mounted 
on a BWdtflad truck or apodal bon 


pi entirely 
ishlonad after the regular 
Individual chair* with 


t wlckar, of generoua d 


service front Youngstown to Salem be- 
gtne at » aefcck dally and car* leave 

“ * — t freer two boor* until T 

the dm Beat 

r at 8 odock 

.... lereafter until 

8 e’dbck at night Tb* motorbna chair 


car aervlcr ha* aroueed keen lntereat 
among trunspt rtatloo men a* It can be 
u*ed ft r chartered tripe and ftr every 
sort of social urn aa well a a In mure 
utilitarian Helds. 

One-Man Rond Grader 

T HF grader Illustrated Is an attach 
went *o con alluded oa to utilise the 
weight of a popular aoiall tractor as well 
a* the power delivered by it in the op- 
eration of the grader Tlie attachment* 
are designed ao the Installation can be 
easily made The frame la of at and 
ard six Inch section steel channel and 
all castings are of electric fomace steel 
carefully heat treated It Is possible to 
apply a ton weight on the blade of the 
grader where It Is necessary (to cut 
hard spots In the road surface) with 
out taking the weight from the tracthn 
wheel* When the (radar 1* making a 
heavy hard int It U Impossible to slide 
the rear of the grader sideways due to 
the distribution of the weight on the 
rear wheel*. 

The grader blade can be tilted and 
angled to any desired poritl m hy the 
operator from the grader plntf pro In 
the method tf applying the one-man 
grader to the small tractor It put* 
1200 pound* of weight on th* front axle 
which 1* the some weight aa the axle 
originally carried under the tract* r 
therefore the whole weight of the trac- 
tor 1* thrown to the rear wheel*. With 
k aded robber wheel equipment the unit 
weighs 8% tons giving a wonderful 
added drawbar pull to the tractor The 
one-man grader frame la heavily con 
strutted of steel throughout using heavy 
steel castings where casting* axe re- 
quired The grader aa well as the tree 
tt r 1* tarried on roller hearing* having 
in nddlth n the beat possible method of 
lubrication 

When equipped with rubber wheels 
this combination mounted an relief bear- 
ings makes a most Ideal equipment for 
road maintenance work a* It will make 
a speed of eight to ten mile* per hour 
on hlghwavs where that speed la re- 
quired for traiellng from place to place 
and a working speed from one to ten 
miles par hour at the will of the op- 
erator Any speed chosen hy the open* 
tor 1* maintained by the «ngtne speed 
garernur The 1814 foot wheel base of 
the machine give* the unit a wonderful 
leveling effect on the road a* the Made 




The eno-man road grader 


la carried between this long wheel base 
W Ith tl u i ntr >1 of tla. mnt r left to 
the g yem r the operat r has only the 
gear si Ift and clutch tt operate b th 
of wl I h mpp conveniently handled fit m 
tlie 1 1 If rm and these conlr Is tin he 
handled un easily a* from the sent of 
the trust r After Ue grader In In me 
tl n tie entire attention of the operat »r 
nay be c meat rated up n the grading 
wt rk as the tractor automatically cares 
for Itself therefore one operator can 
hi n lie tho machine with ease No 
skilled penttt r Is require 1 t him lie 
tills l uchlne but the claim is made that 
any ne inn handle It perfectly In twe or 
tt ret hours time a fit r limited Instru 
tl n 

1 he grader moldboard Is equipped 
with a revi rslhle rutting edge so tl t 
two cutting edges are realised from each 
hladt 1 be cutting edges use I an I fur 
B lslied for the grader ore gpet ial 1 tgh 
carts n heat treated steel to warrant the 
longest life possible f r this r iggid 
work When the grader Is used toi the 
maintenance of hard gravel r at ne 
roads or for city or municipal work 
rubber wheels are used which glye the 
unit the speed required for trayellng 
from ptsre t place and ample t recti n 
for that class of wtu k H hen the gra ler 
1* used In tosvv road grading as In 
construction of new roads or subdivision 
w rk standard wheels mav be used or 
fur greater tractl n rigid mil tracks ore 
Used 

I r heavy mow removal the use of 
this gnder give* greater efficiency at 
hwer cost than any other equipment 
ever produced. This single-unit tractor 
grader ] erfectly adapts Itself t) eontrac 
ton, work a* In doing finished gra ling 
the J1V4 f «t wheel base gives a wonder 
ful leytllng effect and a* the blade 1* 
rigidly carried between the four wheels 

the grade can be kept uniform to a frac- 

tion of on Imh In working between 
the ft rms the grader keeps tlm road 

leveled when cut up by trucks and will 

cut down hard high spots In the grade 

thus saving many men aa It Is handled 

as readily In backing up a* In going 
ahead 

This grader la found to work well in 

muddy conditions *s the blade remove* 

the sticky top surface ahead of the 

drtytng wheel* thereby always giving 

the traction wheels * finished wnooth 

surface to run on. In making or dean 

tng out ditches two wheels of the unit 

are put into the ditch with the Made 

set at any angle deal red and the dirt 

is thrown up into the road. Hard day 


roads c in tie graded when dry aa well aa 
wet aa the tractor liaa plenty of power 
and yy Ial t to cot tin hard uneven day 
roud surface 

with 

E \ Kill dny brings reports of new uses 
for m t r trucks but the latest and 
mest Inti resting ns well a* novel wirk 
In wllch i nut r truck is need comes 
fr ra kulse Denmark wlure Axel Rnte- 
gnrd an egg buyer Is using a motor 
tr i k t I huI eggs In bulk In this 
t untrv a eiitaln pert image of breakage 
f eggs Is evpeeti d i yen with the use 
f »i e lit critee an I every safeguard 
Is taken to protect tlie fragile frdglit 
but In Denmark many buyers handle the 
eggs In bulk 

He his a 3000-p< und truck which he 
I ads with -2000 »ggs that weigh ap- 
1 1 Yliuutc ly 2 “TO | unds Mr Ilruegaard 
rails upen Dbttit 400 farmers weekly 
buying eggs nnl I u ling tb m In bis 
truck Tlie tru k body Is the regular 
expreas type with high flare boards 
added Bet yy era the first nine or tra 
layers of about 1J00 eggs each Mr B roe- 
gnu 1 pi ices a liyer of straw three- 
quarters f an Inch thick After that 
no protec tl n Is pi iced between the eggs 
At ne tine lie truck was carrying 
22 000 eggs v lined at around $000 which 
Is in av rugc dally load. It la said 
that the I rt ikage of egg* curried In this 
m mi or I* no greater than If they wen 
lacked In the regular egg cases used 
In this country After he has taken 
on about c m half a load Ur Broagaard 
■ays that he Is able to run his truck at 
full speed on solid tires. 
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The Heavens in October, 1923 

Another Contribution from Atomic Physics to the Study of the Stats 

By Prof. Henry Norris Russell, Ph. D. 


jlANY times, during tbe lnat few years, here 
bud owuHlun to upeek In tbese column* 
the rapid advances In the Interpret* 
| tlon of stellar condition* that follow the 
work of the physicist, and the rate at 
w lib h our knowledge Incre a ae u uhows no 
hIicbh of slackening. 

We have already told of the new understanding 
which has new of the origin of the spectral lines — 
how the electrons, circling In complex orbits about the 
central nucleus of an atom, may have not one but 
many different sets of powdhle orbits, and how, when 
a change from one of these states to another happens, 
the energy set free Is radiated (or, perhaps, .that re- 
quired to effect the change Is absorbed) In the form of 
light of a perfectly definite rate of vibration, giving a 
sharp line In the spectrum. 

For some elements, such as sodium and potassium, 
the possible orldts are relatively simple There are but 
a few downs of lines In the spectrum and the relations 
of these have been satisfactorily worked 
out For others, however, and notably 
for Iron and some similar metals, the 
spectrum shows thousands of lines, and 
conditions must be very complex These 
cases defied analysis till a year or two 
ago, when a Spanish physicist. Or Cats 
Ian, working In the lalsirutory of Profes- 
sor Fowler at London, succeeded In In- 
terpreting the spectrum of manganese 

Whereas In a simple ense like sodium 
the various orbits occur singly, or In 
pairs very nearly alike. In manganese they 
come In groups of three, four or even 
seven The transitions between them In- 
stead of giving rise to double lines, then 
may produce grou|M or nine, twelve or 
even fifteen lines, arranged In a definite 
but complicated way Once the rules gov- 
erning such “multlplotH” ur groups of lines 
had been found, the way was cleared for 
further advance The Intricate spectra 
of chromium and molybdenum yielded to 
Investigation — notuhly at the hands of Pr 
Kress of the Ilureuu of Btandords, and 
the latest news Is that Dr Walters, also 
of tho llureau, had succeeded In tlie attack 
upon Iron, which seemed to be tho most 
Impregnable fortress of complexity There 
Is no doubt now thul we are within sight 
of the general solution of the problem of 
the spectral lines, und that within a very 
few years we shall have at our disposal 
a knowledge of the physical changes with 
in Hie atom which may give rise to the 
production of any given line In the arc 


What It AD Mssns to 

The resulting mass of information Is so extensive 
that it takes a good deal of work to become master of 
It, but this labor will be necessary for the student of 
the stars, and will repay him well The reason for this 
Is not far to seek. The atmospheres of the stars— in 
which the absorption Une* that fill their spectra are 
produced— are composed of hot, rarefied gas , and noth- 
ing could be more fortunate for the astronomer, for 
hot rarefied gasis are the simplest forms of matter 
The atoms of the various elements are too violently 
agitated to combine with one another— Indeed, In the 
hottest star* almoat all of them hare one electron 
knocked off, and many two or three. The higher the 
temperature and the lower the pressure, the larger will 
be the proportion of atoms In this dishevelled state. 
We do not have to guess at It , the difficult but power- 
ful Investigations of thermodynamics lead to formulas 
which should serve as a trustworthy basts for our cal- 
culations, which were first made by Saha of Calcutta. 


the high temperatures, the density of an average stellar 
atmosphere must he lees than a hundred- thousandth of 
that of ordinary air. This we would ordinarily cell a 
vacuum, though In a thi ck nes s of hundreds o t milts 


With this value of the density, we may greased to 
calculate the temperatures of tb* hottest start, which 
cannot be obtained satisfactorily from their colors, as 
the Utter change very little tor great changes hi tem- 
perature. In this way It U found that the stare with 
the strongest helium lines (called B2 at Harvard!— Kite 
many In Scorpio and Outturns — have surface temper- 
ature* of about 16/WO d eg re e s, while the stun of class 
BO, Uke those of Orion’s belt, probably ran well over 
28,000 degrees. A few stars ere still hotter, but their 


Equally striking has been the progress 
In the study of the sperk spectra, which 
are given out by atoms from which one 
electron has already been removed A 
second electron can then be shifted from one orbit to 
another, giving rise to a new and entirely different set of 
lines , und after this has been taken dean away, a third 
and fourth may successively follow, giving two new 
spectra Theoretically this process can be continued 
until all the electrons are stripped from the atomic 
nucleus , but usually, after three or four are gone, the 
ruinations resulting from further changes are of such 
short wave length that they resemble X-rays rather 
than ordinary light The electrons that are h 
enough attached to give rise to the relatively 
visual waves are usually the name aa those that operate 
In ordinary chemical combination, an that the number 
Of different spectra normally obtainable Is that which 
defines the “valency" of the chemist— though violent 
excitation often brings out one additional stage Thus 
magnesium ha* two well-known spectra, aluminum 
three, and silicon four Uany spectra corresponding to 
the removal of the second electron from an atom are 



be brought to bear upon 

the problem. 

When the wealth of material which la 
already in sight or un 


available, we may hops to he able tc 

rotate with considerable certainty both 
the temperatures and the p r ess u res which 
prevail In the atmospheres of the stare, 
and to do this for alt the stare, rather 
than merely far limited groups at them 


Atietao'riosk 

AtM?«loekt 


BBSS." 


NIGHT 8KYt OCTOBER AND NOVEMBER 


The familiar outline of the autumn 
constellations appears on our map. Aquila 
Is low In the west, with Lyra north of It, 
and Cygno* above the two. The Great 
Bear swings low on the northern hortaon, 
with the little Bear above, and Draco on 
the left , while Cassiopeia and Oepheus are 
higher, above tlie pole. Hercules and 
Gemini may Just be distinguished on the 
horlson — the one caught In the act of 
setting In the northwest, the other Just 
rising In the northeast. Persus Is high 
In the northeast, with Auriga below, and 
Taurus on the right above Orion, which 
la rising. The greet square of Pegasus 
is high in the south, with Andromeda 
above on the left Aquarius, Oetas and 
Brldanua occupy the huge dull region to 
the south, white the isolated bright star 
low to the 

The Planets 

Mercury la a morning star all the month 
and Is beat seen on or about the 14th, 
when be Is furthest from the m ~ ‘ 


An Important extension along this Une has Just b _ 

made by two young and able Englishmen, Fowler and Just before dawn. 

Milne, of Cambridge. Consider a set of stars of sue- Venus te theoretically 
cesslvely Increasing temperatures, an* the tine* of • to the sun that there b 
given element, such as silicon. At low temperature* tog her, 
practically all the atoms will be neutral (with sU their Mars is s n 

electron* pres e nt), and almost all of tbese will have month te s 

tbetr electrons to the undisturbed position*, where they about twenty minute* earlier Mercury, bring about ten 
but not all, of the tines of the are time* the brighter of the two It this time, Is the nor* 


As wo paas to hotter 

of the atoms will have an electron parttaUy 
and be to a position to absorb additional are 1 
at stUl higher temperatures they wUl loes this electron 


Jupiter Ts on evening star setting about 7180 P, K. 
but at the beginning of the mpath and mm becoming lost 
' " twilight. Saturn It In conjunction with the rat 


begin to absorb the new set of n*rir oh tbelTg, and te tovtalbte. Uranus Is ha AqosrlW, 


s bring magnesium, studied by 
Fowler. Recently psschen. In Germany, has worked 
out the spectre given by aluminum which It losing Its 
second or third e l e c t ro n (the first has long been worked 
out), and Fowler to London has Identified all four 
■tagen te silicon, though only the last has been published 


That such a thtag happens was shown by Sir Nonwn about 1A.M. * 

Lockyer, more than twenty years ago , and the knowl- the mote t* to hi 
edge which he gamed from tbs stare has proved of new at toe seme In 
fundamental Importance in recant lab orator y work. 

But now, with the aid of theory, It becomes po iribte to 
wbst condition* of tampon tare and 

* nt his Hnsa t&anie hk SsSta t Vna> ' 


■ore seefa set of hie tines should b* strongs*, for ' peseta 
cooler stare— like A returns, the sun, or even ffrtas Msre g 

Mas-” ' 
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Recently Patented Inventions 

Brief Descriptions of Newly Invented Mechanical and Electrical Devices , Tools, Farm Implements , Etc, 



__ PgU lntag f A p nwl 

UNDERGARMENT — J If Moitat, 
»U University Ave., Indianapolis, Ind. The 
object of th* Invention U to provide an 
article in th* torn of a two-piece union suit, 
tin two pieoea of which may be worn either 
together or separately A further object U 
to provide s union roll the two piece* of 
which are formed of material of dUTerent 
weight. In fact formed of different fabric* 
of varying weight* and 

CHILD’S GARMENT. — 1> Laho, 80 Otfa 
Are . Mew York, N. Y Thi* invention han 
for itg object to provide a garment which to 
all appearance* la a (ingle piece garment 
of the romper type, involving a skirt portion 
to which a bloomer or pant* portion ia de- 
tachably connected in a aimplo and efficient 
manner ae that toe pant* portion can be 
vary Baailjr appllad and removed. 

GARMENT. — A. Boon, SCO Beck St, 
Bran. N. Y. An object of thla invention 
reridee in th* proviaion of a garment in 
th* nature of a comet foe part* of which 
may be adjuated to enntiy encircle th* part* 
of the waarer’e body and to conform to foe 


boat in a darirabU manner, and nleo con- 
fine* the hip* of foe^ wearer, to caua* them 

Bactrieal Davkca 

SWITCH.— R. S, To wan, Cottage Grove, 
Oregon. Th* invention haa for it* object 
to provid* a twitch eapedally adapted for 
coo trolling the rireuit iff eleotrieaUy heated 
iron*, wbaroin th* twitch U of rimpl* and 
lnaapiroriv* eonatruedon, and capable of be- 
ing spotted to th* usual form of boa, with- 
out bhang* to foe iron. A further object 
la to apace the eoonecdon away from foe 
heatad pordoc of foe iron, to preveat injury 

TROLLS'? RKPLACER. — M. M. STicxa, 
1M1 Friaom fft, Saa Francisco. Calif. The 
partiaular ohjeat of fob invention tato pro- 


PATENT FACTS WORTH KNOWING— 1 
* I right *f property which an inventor haa in hia invention ia excelled, 
X ta point of dignity, by no other property right whatever. It ia equalled, 
. ta point o^JJtanUy, only by the rights which antbor* hate in their copy- 
righted book*. The inventor ia not the pampered favorite or beneficiary or the 
government, or of the nation. The benefit* which he confer* are greater than 
to»*e which he receive*. He doe* not cringe at the feet of power, nor secure 
from authority an unbonght privilege. He walk* everywhere erect, and Mat- 
ter* abroad the knowledge which he created He confer* upon mankind a new 
jneana of lowenlng toll, or of inerearing comfort, and what he give* cannot be 
destroyed by a**, nor loot by miaforinne It 1* henceforth an Indeatrnctlble 
heritage of posterity. On the other hand, he receive* from the government 
nothing which coat the government or the people a dollar or a sacrifice. He 
receives nothing bat a contract, which provides that for a limited time he may 


compared with thoae who acquire by profit* on sales, or by Interest on money, 
the man who acquires property in invention*, by creating thing* unknown 
before, oceapies a poritlon of superior dignity Even the man who create* 
value by manual labor, though he rises In dignity above the heir, the donee, 
the merchant, and the money-lender, fall* in dignity below the author and the 
inventor Side by ride utand the inventor and the author Their labor la the 
moat dignified and the moat honoraMa of all labor, and the reanltlng property 
la most perfectly their*. — Walker on Patent*, section 152 



an electric ear for reengaging the earn® with 
the trolley wire if it becomes disengaged 
A further object U to provide a aecoud wheel 
adapted to ongaga the wire whenever th* 
trolley jumps off foe same, foil second wheel 
being so constructed and dtapoaad that It 
will automatically work the trolley back into 
it* operative position without requiring the 
attention of an operator (See Fig 2.) 

DEPOLARIZER. — B H. Tmtelbaok, 
c/o Bright Bur Battery, 810 Hudson St, 
New York, N Y The invention relates to 
a dry battery, including sine chloride a* an 
ingredient in the electrolyte. An object ia 
to provide a dry battery which will have a 
low internal rerintanoe and consequently a 
high abort circuit amperage, and will have 
a large aervlae capacity, and remain out of 
service a long period without deterioration 

Of Interest to Farmer* 

TRACTOR— L*. J MITCHELL, Hunting- 
ton, W Va. The object of foil Invention ia 
to provide a tractor of th* line of control 
type which la easy to manipulate and flexible 
in its operative movement*, which ia rimpjs 
In construction and capable of drawing a 
relatively large load and turning around in 
a comparatively email apa« A further ob- 
ject ia that the engine associated with the 
tractor may bo utilised for belt work if ao 
desired. i 

TRANSPLANTING DEVICE. — H. D. 
Elliott, Tabor, N C. The invention re- 
late* to device* particularly adapted for 
transplanting tobacco, cabbage, tomato plants 
and th* like. The object la to provide a 
relatively simple device which will servo to 
permit the plant* to be efficiently deporitod 
one *t a time in the required depreaeioua and 
to pack the loose soil ao aa to prevent the 
same from failing backward, foe device In- 
suring th* proper starting growth and pro- 
ducing a healthy plant 
PLOW ATTACHMENT FOR TRAC- 
TORS. — B W Mottos, WMlston, Fla. 
Thi* inventor has been granted two patent* 
of a similar nature The object* *ra to pro- 
vid* an attachment which may be quickly 


nttuchpd to a tractor in a position that It 
muy be easily observed during operation by 
tlio driver of the tractor It ia also an 
object that the plow bo adapted to aiako a 
relatively broad furrow A further object 
i* to provide n plow attachment particularly 
adapted for operating upon ground where 
root* or other obetrnctlone an to be con 
tended with. 

WHEELED TRACTOR — B. W Mon- 
TO-I, \\ iUiaton, Fla The Inventor haa been 
granted tan patents of a similar nature, tho 
object being to provide a cutter attached to 
tho wheels of a tractor and serve to cut th* 
enrth to facilitate the breaking or plowing 
thereof, and also eerve to sever obstruction** 
which muy impede progress. It la a further 
object that the cutter may be durable ami 
the attachment eerily secured to the tractor 

COLTER ATTACHMENTS FOR THAO- 
TOHS. — B. W Moaron, Wllllaton, Fla 
Thla Invention more particularly relate* to 
foe manner of attaching a colter to a tractor, 
the purpose being to provide mean* whereby 
foe colter may be subjected to a yieldublo 
p restore for canting the tame to penetrate 
the soli over which it may operate An im- 
portant object la to provide meuna whereby 
the colter may be rigidly held egsinat up- 
ward movement and thua eotabllah a certain 
depth at which it mnet penetrate foe soil 
The device is adjnatable and may be lifted 


FLOUR AND WALL MOP — J F 
Kelly, Elkina, W Va. Among the objects 
of tho Invention ia to provide a simple and 
efficient mop adapted to hold a suitable mop 
hen* I of linth such as tufted fabric provided 
with n pile surface, or looae strand* doubled 
upon themselves, and In which provision is 
mode for rinring the mop In a bucket or for 
wringing the mop, the cloth bring adapted 
to be rendered tout when In n position for 


opening channel a* It ejects 

Fig 8.) 

GRAVITY CORRECTION DEVICE.— 
W R Hodksell, Okmulgee, Okla. Thi* 
invention relates to calculating davioes. An 
object ia to facilitate tho correction of gravi- 
ties of liquids lighter than wutor and ob- 
served at varying temperatures by providing 
meuna operable to indlrate equivalent gravi- 
ties at a determined constant temperature. 
The device con be operated quickly and foe 
results accurately Indicated. 

FOLDING TENT— B. B Dodlkt, Vi- 
salia, Cuilf. The object of foia Invention 
ia to provide a tent of substantial propor- 
tions that can be conveniently foldod into a 
suvull bundle ndnpted to take up little apace 
in a camping outfit. A particular advantage 
ia that foe tent provides sufficient head room 
for a person or a number of persons to stand 
upright and have the comfort of a room la a 

AUTOMATIC PENCIL SHARPENER. 
— It M MlTcnKLL, 1200 Hyde 8t, Han 
Francisco, Calif Among foe objects of th* 
luvention la to provide a convenient mesne 
for sharpening a fainetl that will work auto- 
matically upon foe insertion of tho pendl. 
A further object ia to provide a sharpener 
that will give either a chisel point, aa pre- 
ferred by draftsmen, or a needle point, a* In 
every-day tiee A still further objeet is to 
provide a sharpener in which emery cloth ia 
used for patting a fine finish to tba lead 
while automatic cutters are employed (or 
removing the wood (See Fig 4 ) 

SPOOL.— H O Tavt, 00 Adams St, Bur- 
lington, Vt The Invention relates parttau- 
lnrly to bushing and retaining means for 
spools and has for an object to provide a 
construction which is aimplo but vary effec- 
tive in retaining the ports together A fur- 
ther object is to provide a securing member 
which will retain foe bnahlng In place with- 
out the nse of glue or other adhesive. 

FILTER BED FOR SEWAGE DIS- 
POSAL— W T Brain, Glen Head, Long 
Inland N Y An object of the Invention is 
to provide a filter bed for foe final disposal 
of waste water after grease and other aoUd 





scnstmnc American 





In ■ eysteta 

. ooidvely In 

■un the return of the waste water into the 
ground in a purified state at a point where it 
will be absorbed, without the neeeaeity of 
going to the expanse of a large amount of 
excavating work. 

VACUUM BOTTLE.— A. Q HiLX, c/o 
Geo. If Held/, & W corner 4th and Bate 
Sts.. Cincinnati. Ohio. This invention has 


be utilised in praetionlly a 


I to be poured 

shocks and Jam 

incident to the service for which intended 


— , ja of relatively simple 

construction, and may be inexpensively man- 
ufactured. 

BUILDING CONSTRUCTION— K. H 
InwiR, P O Box 29, Portland, Oregon 
The invention aims to provide a building 
especially adapted for nee as a garage. 


be only slightly starched, so that they may 
fold without breaking along the line of fold. 
The object la to pro ride a oof intended to 
he permanently attached to the sleeve, but 


purposes. 1 
ulldlng in e 


LOCK— a a Katmosd, 104 W 62nd 
St., New York, N Y The invention relates 
lock which la particularly adapted for 


in appliad 

cut will absolutely 

preclude say danger of the ' 


occupied (See Pig. 5.) 

UKFLBtTTOB. — A Matuuic end C A. 
Manana, 970 a lJMrd 8t, New York, N Y 
The general object of this Invention ia the 
provision of a cheap and efficient reflector 
for throwing a yellow ray The object Is 
aooomplishod by providing a yellow glees 
and applying to one face a reflecting com- 
position comprising a gold salt and super- 
imposing upon the gold salt a diver salt 
and a metal which serves to Increase strength 
and stability, ami which ia applied by an 


The leak 

ia of simple construction and will in no way 
damage the Instrument in its connection or 

CARTON FOR FOLDED TISSUE PA- 
PER— L. J Asms, 428 Noe St, San Fran- 
cisco. Calif. The Invention relates ton 


WATCH GUARD— P H. NoWUW. 800 
Communlpaw Are., Jersey City, N J 
Among the objects of this invention U to 
provide s guard which ia equipped with 
means for preventing the accidental loss of 
a watch from a pocket A further object 
la to provide a guard which can be readily 
weld into a pocket and which will ha simple. 


HEALING- WAX STICK. — A. Natan 
and J R. Kinobown, 208 St John’* Place, 
Brooklyn, N Y The principal object of foe ! 
Invention is to provide a sealing-wax stick 
which when lighted will retain the flame 
thereon and eUmtnato the necessity of con- 
stant lighting. In the oom position of the 
wax stlek a quantity of artificial silk or 
cellulose fibrous material ia naed, said fibrous 


STROBOSCOPIC APPARA1 
H Btvmow, London Bridge R 
land. The object of the invention 


ATPS— jfc 3 

■ I - 

tioti leWpto- 


atudyfog the ■sw e a t of bodies moving 
relatively high speeds la a periodic menu 
A further objoc* fo to provide an append 
in which the etrebnaeape is driven at a ape 
differing slightly feed ths ped of foe on 
tag body, so that the mechmdm* ifpasre to 
traverse its path at a r ela d rely Maw spm l 
LOCKING JOINT— L. *&tVUTK1, 48 
Lester St West Haven, Ooa«T An object 
of the Invention ia to provide a Mtiag Jotot 
which win tahe the plaae of the ordtoaay 


y plaae w 
i of two m 


lee. The object la 

lch will serve the purpose of a wrapper 
wall aa a dispensing box, thereby allowing 
paper to be planed in the carton by the 

nufacturer and withdnr — *~ 

uaiag the paper, without 

handling on the part of an attendant (Saa 
Fig- 6.) 

CLOSURE FOR TUBES— O. J Hack, 
Jh, 800 Madison A vs. New York. N Y. 
The Invention relates to collapsible tubes. 
It ia one of the objects to provide a etosnra 
in which the ordinary screw- thread ia dis- 
pensed with, the tube neck and cap being 
- instructed as to lock with a partial 
A further object la to provide a sap 
It cannot be eutirvly removed, tberef- 
preventiug accidental lone of the cap. 

METHOD AND APPARATUS F0 
PRODUCING DfSTORTED IMAGES. - 
G L. CHAiraB, c/o Paths Exc h an ge. 1 Ooc- 
grroa St, Jersey City, N J TUi UveatJoa 
lor an object the provtaioo of a aim pie 
dfideut means whereby movtag pictures 
__ to taken of a given object so Oat Hu 
image of this object in a reflector can be 
rted In any desired manner to produce 
-squired effect la the oamera. The ap- 
paratus ia iaexpaoatvs to maka and guy ' 

STREET INDICATOR.— W. It tl 
iwBine, Bax 187, Hexldxbarg, Ceflf. T 
■ ition relates to Indtoatora adapted for 

jpon street ears. Aa Important o bj ect 

Is to provide a s tr eet tuttaator ha -1 — J — * - 
meaas whereby the same may to 
Indicate to the occupants of the ~ 



m. W W#to| 

object of the tavaatted ia to pewrtdeTSei 
tip havtag maaaa whereby Attolito1a| 
seen rely co"« — ■< v.Ar — 

Sel 


LEMON AND . , 

D Wnj us and J B. Bottog, Sulphur 
Springe, Texas. The object of the iareatioa 
ia to provide a davioe of tide character wh*-*- J 
ia adapted to carry out with facility i 
cutting of the lemon or time Into asoth 
and the eqneening of each section* aa n 
be ^d sri rod. ^ Tto^dOThm ia of aimpU • 

FI8HGIG— I E. Halohs, R. No. 2, B 
villa, Texas. TUi tuvuntioa relates to bows 
’ ' for use in 



A farther object 

for supporting the ro- 
uter that it may readily 
unwind when the arrow ia toot. 

VANITY CASE— A. 0 lUTltJJto, 


of its partitions, that ia provided With a 


-.riVXiiriAJsr’s 

aimfiBtmi at a tot. 
XX^TOR-W. KlMtoi Btto- 
kto. The tevvntiau ralatoe ta asisn- 

adapted for am to the sals efoUro 

other Uquito by liquid measure. Aa otdect 
1. to provide a tabulator with which «2 t>- 
Isoto oa the Batnni and apadfie gravity 
aealaa may to told at a glance, and the 
amount of change in the specific gravity of 
oils due to temperature cbsngys may to 
directly read. The drriea ia tompto in oper- 
ation and ooenptse a small s pa as . 

FLY SHOOTER— B. Kuutatrr and L. 
Saioxb, 1«» No. Main fit, GtovmwviUa, W. 
Y, The Invention reiatos to a fly aboets* 
in the form of a pistol wUto may to em- 
ployed to kill flies, or the Uto. Tto devim 

’ ’ tLg - 


vrulently carried by a flexible strap secured 


In large quantities. Among the ohjee 
the provision of means for opening tin 
velope with tto moistening means, and a 
for draining aorplua moisture from tto en- 
velope after tto latter has paaaed tto motet- 


N. J 

this invention ia to provide 
' er by means of which a n 
readily 


fayetta St, Jana y City. N. J 

tion has for its object tto prorlskm of a 
safety pin which positively pntond mao ti- 

trom tto article to which it IS appXedta 
" of tto diaplaeemeot of the mm from 




>r endangering 
tto spbKiag 


rrduoe°2e*diuig»r of breakage of the roeep- 

BUILDING CONSTRUCTION — 3 N 
MaoDowau, 89 Beituata St, Arlington, 
Mean Tto object ia to provide k boDow. 
" construction. wtorvta tto coat ia re- 
I to a minimum amount ef time ftotso- j 






further object to to £v2“. 
supporting frame to wMab A 

~'3S£?t£‘. 

a. laundry Uat may . 

f erring to the tedtaeting mm 

CONCRETE FORMl— W. 

Pm 

X 



tto dtoplacemant ol 
rfSTi which 


capacity In _ . 

The pi n U cftimpU e oaatmetiim end tara- 

BOTTLS STOPPER— H.J StcAlAWOdO, 
229 Rtaklaod Are, San FMatovqo, Oa® 
Tto particular object of the toVmtioa U to 
provide a Moppet for m&It bottom and tto 
Urn, that win make a rood air-tight etoeute 
for tto bottle and at tto earns time provide 
a mot through which ton Stitt or other 
liqmd may to dtoe tor ged. A farther oKefc 

.a. k ^ 1, ao m hin atona with tto 

k can to easily ramovSd with- 
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dsria* etetiMH ris gssites <m wuitm 

^inw«i«<dw dfatnutfas y ««*»mww» 

mmmi 

setn sting tfe JS«te Md tbs miqnr 

sSlSaSSSS 

due* do r and tends wiWtt>.^ Th « pencil 

awSMtoAfe * faMSTpSot 27 wni 

wbsssby tot Wtre at from tbs battery may 
b* caus'd to hast As scoring *1 w o r s t. 
MEMORIAL TABLET AND GRAVE 

s’^’fcF’SSfcfi 

late* mom perttosUrly to sasket piste which 
nay bs atfttasd a* * memorial tablet either 
permsttsatiy «t temporarily, and after tom- 
pnratr as* as * toMat or nan markar, tha 
plat* herins a anbet-sstUHy flat body with 
a bendable ay* apt* tta roar taeo> also a bora 
at cm *te£r tot assodatleo at a detachable 
state 

BOAT. — A. a Dai* 624 Gravisr Bt. 

s.t ^a gat; 

seHm < ot*WitSw T to ISStaTStetooT^to 

means for dririaf sauna at a nalfona depth 
In the water, aafl to provide a bun eonstroo- 
Hoo designed to insure anMona apeed when 
traveUnfl to. * rosuh or SteOOto aaa , to laanan 
toe draft of too soot; as weB as to obtain 
greater vttd tor tha pswor expanded. 

OOLLAPBIBI.il iTBUCrrtJBE. — 8. 
Warm, 8*7 Union St, Brooklyn, N. Y 
Tba Invaatosi Is adapted tor employment to 
a struetura which may ba asad to a flange. 
In eamptofl and for tattoo* other purposes, 
as, for toataaeo, a temporary ooOapaibl* top 
for too body on • bright oar A* gooerol 
object b to ptorlda a atreetar* composed 
of aaettoo* adapted to tal a a o o p* and arranged 


VANITY 0A80. — W O. KWbaia. 118 
Market K Nairatk. U Ooa of to# Ob- 
jQ tor o ^Stottov spqost to to p w^e^ a small, 

nHtoto MmSt^aatoteifiM* povrtw snd 
ton**, la to* forts of compact*. It U a 


Jest b to prorid# a display rack to which 

paritloa w hsre hy toe ra to^ ilooropy a mto- 

PIM DBA lit. — A. Hus, 48 W SM Bt, 
New York, N Y. Aa object of this tow®, 
tied b to provide a ttotpb const motion 
which wm drain a smoking pip* at all tines. 
Another object b to provide t drain which 
any bo eortly Inserted or removed and wffl 
not aar the appaerane* of too pip*. A far- 
ther object 1* to worlds a drain which auto- 
■sottoally collect* the saliva sod presents 
“•onr for easily ctaaning too pip*. 

MAB8A.0E DEVICE, — J O. Ltiromr, 
Bos 481, Albuquerque, K K It object of 
tbb lnreotion b to provide a maaaage derto* 
adopted to reeaire temperature-regulating 
aaonte and to pt-orld* mean* tor protecting 
tha hand* of tha user from being injured by 
the temperature regulating agents. A fu rtoar 


INDEX FOB FILING DEVICES.— C, 
r FtHooCHlAao, 1528 Amsterdam Are, 
Now York, N Y The object of thia lnrao 
torn b to provide on index for filing dsvicea 
hartoc a plurality of guide* in which cards 
with tha tides of records or other article# 
filed may be disposed, too guide* being por- 
tioned *n that tha title* of the articles filed 
may be readily risible. Another object is 
to secure too guide* in a drawer with a glass 
front which will permit too user to easily 
examlns the cords without palling oat too 
drawer (Boo Fig 8.) 

Ha rdware and Too ls 

SHOVEL. — A. WmcKXAM, Harrison Are, 
Harrieoo, NY One of the principal objects 
of this Invention Is to produce a shovel 
which to addition to serving to its usual 
capacity for Introducing oosl to a furnace 
or stove and removing the ashes therefrom, 
functions as s store for separating the dost 
or dirt from the coal and removing the 
cinder* from the ashes. The device is at rang, 
simple and inexpensive to manufacture. 
(Sec Fig. D.) 

HYDRAULIC JACK.— A. Peout, e/o R. 
Pool! A Co., Hancock, Mich This inventor 
hoe been granted taro patents of s similar 
nature. The object la to provide a hydraulic 
jack that i* relatively simple In » 
and operation A further object 
vide a device having a liquid-holding recep- 
tacle and means for returning the power 
liquid to the receptee!* when the work-en- 
gaging member of the device has boon raised 
to a predetermined height, whereby the work- 
engaging member of the device cannot be 
moved out of operative position when too 
operation of the device b continued A fur- 
ther object is to permit the escape of air 
from the liquid need In tba device without 
permitting any of the fluid to pace there- 

IRON HKBT AND CLEANER.— L. D 
OflKtnA, 2000 W Division 8t, Chicago, RL 
Thla invention raleteo generally to stande for 
flatirons, and more particularly to aa iron 
rest having mean* for accomplishing the 
polishing and cleaning of too work-engaging 
surface of the iron An object le to provide 




DOOR LOCK.— 8. R. Brtvmto, 24 Stone 
Bt, New York. N Y The invention relate* 
to a door lock of a aemt-automatfo mature 
which b adapted tor urn in connection with 
all type* of swinging doors, but particularly 


te what la commonly kanwn as g rovohtog 
door, such as an employed to banka, hotel*, 
ote. A further object is to so oonetruct the 
lock tost when one* actuated it will have 
to bo released by a parson from the outside 
of the building, thus precluding toe possibil- 
ity of the bandit or Intruder operating the 
nm*, or int imid ati ng tba occupant* so that 
they will release the kick. 

_PNBT r MATIC JACK.— W F Kerr y. 915 
W. Front 8t, Greenwood, Mb*. One of tba 
principal object* of too lnrantiou b to pro- 
vide a Jack haring teJaacoptafl section* which 
may be extended udder the action of eom 
pressed air, and in which the air may bo 
quickly dispelled to allow of eoUopse Into 
normal inoperative position A further ob- 
ject b to provide tor bolding the Jack in 
raised position sgsinst collapsing movement, 
end to provide sn sutotnsde lowering move- 
ment The device may be built in slsaa 
ranging from one thousand pounds, tor auto- 
mobiles, to fifty tons, for railroad work. 
(See Fig 10 ) 

LEVEL AND PLUMB.— D W L. 
Fssivk, 312 Masonic Temple Bldg., Mobile, 
Al*. The Invention relates to measuring 
Instruments. An object is the provision of a 
construction which 1* equally adapted tor 
appUeutlon with a straight-edge or square 
whereby to secure pro|wr lev tie end plumbs 
and to determine the degree, pitch, elope or 
angb of any surface or surfacos. A further 
object is to provide a base-plate sad super- 
posed thereon an adjustable pints carrying a 
spirit tube and graduations la order to sneer- 
tain the angles and distances between points. 

REVERSIBLE BOLT LOOK. — W N 
HAcrauura, c/o Wilson Tiohmnn, Ine, 758 
Lexington Ave , Brooklyn N Y The object 
of the invention la to provide a bolt lock or 
latch arranged to permit of conveniently re- 
versing the bolt to allow the use of the lock 
on dnon swinging either inward or outwnrd 
Another object is to permit of reversing the 
bolt without disassembling the lock. | 

H eating and Lighting 

HTUVUP1FH REDUCING JOINT— M. 
T.uuwiu 2nd tuul Ferry 8 tin, Albany, Ore- 
gun. The invention has for its purpose to 
provide a simple and inexpensive Joint sec- 
tion nmdo nf a single piece of sheet metol 
which la adupted to securely connect stove 
pipes having different croea- sectional con 
tours, and which b very readily adjustable 
to connect stovepipes of different and varied 
diameters. | 

BION — F B. Brows, 1312 »th Ave., 
Seattle, Wash. The invention relates to 
Illuminated sign* adapted tor use as an ad 
vsrtUtng medium An Important object Is 
to provide an illuminated sign haring mean* 
whereby lottere or other character# may be 
detachably applied to a more or lees trans- 
lucent body end effectively illuminated *o 
that the characters may be readily seen A 
further object la to provide a background 
which will attract attention. 

WATER-TUBE BOILER.— F C Btm 
WO, c/o Casey Hedges Ctx, Chattanooga 
Tenn. The object of the invention 1a to 
prorid* a water- tn be boiler more especially 
designed for high preoetire steam service and 
capable of taking care of overload condition!. 
Another object 1* to gradually heat toe In- 
coming feed water and ton* reduce expan 
slon strain* on the tube* to a minimum, and 
to maintain a uniform tnbe area, insuring 
■ proper circulation of the water 

BURNER.— E. E. Cogrfwglg, and J II 
MoCuadt, 622 H. flth St. Okmulgee. Okln 
Among the object* of the invention le to pro- 
rid* a tea burner wherein the proportion of 
I air and gas may be eonvenleatly regulated 


so jteto insure a ffwyrttojMg I gtot raott- 

torn thereby lagarlng at aB tima* g gasara- 
tion of a Ugh degreo of boat aud in general 
an aflWent opera ties of to* part of tot 

FOLDING COOK STOVE. — M. StoM- 
v An, 1028 Westminster Ave, Detroit, Midi. 
An object of this invention is to prorid* a 
cook stove which when not In use can be 
folded to occupy bat relatively mall apse* 
within a casing, eountenunk In to* wall of 
a room. A further object la to provide a 
stove comprising any desired number of 
burner* and a collapsible oven, which will 
eOotently perform their functions when in 
use. The stove is etpedrily^draigaodjtor 

apartments. 

W \TKB HEATER. — G Uomoon, c/o 
J Htrentene, 54 Old Broadway, New York, 
N \ The invention baa tor an object toe 
provision of an automatic water haator 
which le simple In construction and opera 
tion Another object reside* in the provi- 
sion of moans whereby the heating fluid is 
cut off automatically whenever the flats*, 
especially the pilot flame, goes out than 
being provided thermostatic means nepon 


M achine* and Mec hanical D aviess __ 

PRESS! — J I Pooua, It No. 1, Box 32, 
Omsk, Wash. An important object of this 
Invention la to provide a fruit box prase and 
lidding machine having simple means where- 
by a pair of pmwire arms may be brought 
Into engagement with the 11U of the fruit 
bus with a uniform degree of preeeura and 
win not In any way tnu-rfoni with the free- 
dora of action of tho nailer A further ob- 
ject is to provide means whereby the box is 
tilted upon completion of toe nailing onto 

a conveyor 

GRAIN ELEVATOR— 0 Mamxs, Ba.. 
Memio, 8. D The object of the Invention 
le to provide a groin elevator In which ex- 
cessive pressure or "choke up” and undesir- 
able overflow rraulting from clogging of the 
system are automatically prevented, the ex- 
cessive grain being motived and carried off 
by nieuns provided therefore A further 
object is to provide an elevator which le of 
simple nnd durable construction reliable in 
operation nnd easy to Install (Be. Fig 11 ) 

WATER PI MP — W Labsoh, Kluge- 
burg, Calif The invention has for It* ob- 
ject to provide a construction capable of 
lifting a large volume of water quickly a 
abort dlstauce. A farther object Is to pro- 
vble a water pump which may have the 
operating parts bodily removed from one well 
and inserted Into another with a minimum 

CONCRETE BLOCK MACHINE.— W 
A. WnrrraxD, Asheville, N O. Among toe 
objects of the invention I* to provide a 
cement block tnnnnfsctvvring machine hav- 
ing means whereby the side* and end* of tha 
mold blocks are swung into position by tho 
operation of a single lever so that the manu- 
facture of tho blocks la greatly expedited. 
In this machine the use of cores is dlspenasd 
with, permitting the formation of a block of 
more than usual strength. 

MACHINE FOR FORMING PNEtT 
MATIC TIRES — B. 1>» Mattia, c/o Munn. 
Anderson ft Mnnn, 288 Broadway, New 
York. N Y This Invention has tor its 
object to produce a machine In which n 
cylindrical tire blank built up of super- 
imposed layers of Mu fabric, and suitable 
cushioning and trod strips, with a bead in- 




corporated In ita opposite edge* map be 
expand'd and shaped to conform to the eon 
ran tion el shape of short or casing* for the 
subsequent operation of vuteunlsatian 
WINPMIII —I F WnxMis Mnleahoe 
Texas The invention esptctally relates to 
windmills adapted for uaa in operating wells 
An important object ia to provide a wind 
mill having moans whereby the same is posi 
tloned with relation to the wind and a hr re 
by the same may be thrown oat of gear 
during a storm or high wind A farther 
abject is to provide n windmill having a pair 
of wooden or metal wheels which by a novel 
arrangement are operatively connected to a 
pitman roil or drive abaft (See Fig 12 ) 
ROLL COVER— C Noanru. Gilbert 
ville Mass This invention relates to roll* 
for textile machines and more particularly 
aims to provide a roll cover of IT shaped 
cross section, mountable or demountable 
relative to an nnflanged roll but without 
requiring a tnnlti part roll or special me 
Chios ry tools, tomperatnres or olw mice Is 
AIK COMl'H* BHOIt — D 0 lux XX, 
1900-12 Park St Alameda Calif An ob 
jeot of the invention to to provide a con 
atrnetlun of this character whereby air may 
ba pumped economically and efficiently into 
a storage container A farther object to to 
generally improve the compressor in various 
particulars whereby the cooperative relation 
of the valve and chambers provided in the 
cylinder heads and the position of the main 
Intake and discharge function in a manner 
to act on the air in stages that are designed 
to promote facility and precision in the 
operation of the device 

BRUSH MAKING MACHINE — U 8 
Panama 810 IV Washington St, Lebanon 
Ind Among the objects of the invention to 
to provide a device for removing the soft 
eeUnlar substance from the harder liber of 
• palmetto root for making brushes or the 
Uke end to provide a device for automata 
rally ejecting the product when finished from 
the machine A farther object to to provide 
a device which to capable of greatly increas 
lag the production of brushes 
SAW SHARPENING AND SITTING 
MACHINE -T H Law Hotel Adas 
4th and Mission Rta Ban Francisco Calif 
One of the objeeta of the invention to to 
provide a machine tor holding and feeding 
a saw to present the same to reciprocating 
files to accurately sharpen the teeth where- 
by the necessity of jointing the same to elim 
inated A further object to to provide mech 
an Ism tor Intermittently holing the saw 
and regulating the extant of movement 
whereby to afford a wide range of adjust 
meat and render the machine applicable to 

CONCRETE MIXER— G W Adams, 
IBS Rockwood Court San Antonio Texas. 
An object of tbs invention to to provide a 
mixer adapted to be operated by hand to 
have a semi rotative movement A farther 
object to to provide a mixer t f large capacity 
which to provided with mixing dementi so 
located as to insure tbs thorough mixing of 
the concreta so that the latter can be dia 
charged directly into the forma The ma 
chine to made entirely of steal yet is aom 
part lively light and easily movable from 
place to place (See Fig 13.) 


for convenient fining and reflmng with a o 
asrum notably one that Is Mad for loo*] ■ 
anaretheaia Another object to to peradt of o 
refilling white the syringe to applied without t 


danger of admitting air or other foreign 
matter into the barrel and to prevent the 
injwted fluid from being withdrawn from 
the v m into the syringe during the refilling 
operation 

TRLS8 — 0 A Braxr, Modesto Calif 
nils invention relates to a truss tor hernia 
and bus for its general object to provide a 
ronsti uttion that will result in the truss be 
mg firmly maintained against displacement 
whin applied and that will afford tin mini 
mum discomfort an 1 rubbing action oi tba 


P rime M ove rs and The ir Aoceaoo riea 

CARBURETOR — B B Bcxnrr, 1810 N 
Dearborn St Chicago 111 An object of 
the Invention to to provide a carburetor huv 
ing means tor in tamatcly commingling an in 
flammable hydrocarbon and air la order to 
form a uniformly rlhaent homogeneous eg 
plosive mixture A further object is to pro 
vile a device adapted to be applied to an 
internal combustion engine of ordinary con 
at ruction and to provide means to regulate 
the volume of air entering into the explosive 
mixture and to ensure a maximum power 
with a tninlmum of fuel consumption 

INTERNAL COMBUSTION ENGINE 
— H J Flkddwmai*, Box 68 Yrska Calif 
The invention has for its object to provide 
sn engine having oorabuatlon chambers at 
each end of the cylinder together with means 
tor supplying fuel to the ends and permitting 
the waste products to exhaust, the inlet and 
exhaust ports being controlled by sleeve 
valves mounted to reciprocate and controlled 
by the movement of the piston sack and of 
the cylinder having Igniting devices 

SPARK PLUG — W F Jrnxina 1814 
Hanover Ave Richmond Va Oae of die 
ton moat objects of the invention to to pro 
vide a spark plug screw head of unusual 
coustroetion, among ita functions being to 
scrape away foreign matter from the ter 
ml mil plate of the connected wire as said 
head to screwed down so as to provide tor 
itself a clean electrical contact- A farther 
object is to provide lateral spindles which 
are employed aa spark gap gagea 

Railways and Their A cc eaaeriee 

AIK BRAKE TEST VALVE — C B 
Zaoiiaxt Jl Latham St Atlanta Ga The 
invention relates to air brake test valves an 
object being to provide a device which can 
be located apywhare in the pipe Hue of a 
tram, and which will serve to locate a leaky 
valve or break at any port of the line V. hen 
the leak is found the air brake of the de- 
fective car is cut out and the brake* of the 
other cars operated until the defective ear 
can be repaired. 

INSULATED WHEEL STRUCT! KB — 
I A CULL and j O Cau, e/o U O 
Bridges Dover N J One of the primary 
objects of the invention to to provide a 
wheel for use in connection with railway 
rolling stock and particularly adapted for 
uaa with electrical block systems which re- 
quire the insulation of one portion of the 
wheel with respect to the other portion 
thereof A farther object to to sc construct 
the wheal that the tire will be rigid and at 
the asms time be separated from the wheel 
body by a laver of insulating material. 

CAR WHEEL BOXING AND OILING 
DEVICE.— A W Mnm, e/o T Shep- 
hard, Rlverbank, OaMf An object of the 
Invention to to provide a risple stru ct ure 
of bsarng tor receiving tba jomwalad rads 
of tba axles with which the wheels are pan- 
araOy tensed, and the ceaaectioa therewith 


oil each time it is used during the drools 
don thereby causing the train to ran earner 
and resulting in a saving of expense in lubri 
cation 

DEVICE UTILIZING THE JTREPIDA 
TiONB OF VEHICLES— M A Oamam 
and R Fxisa Calto Mnlpu 071 Baenoa 
Aires Argentine This invention relates to 
a device to be planed in railway care street 
t ire or similar vehicles and wherein tha db 
placements or movements In any direction of 
the running v chide are used to automatically 
move an advertising or displaying tope which 
Is to be continually or intermittently moved 
or fed along 

TRAP FOR REFRIGERATOR CARS 
— P B DoTtghott T712 W 04th Place 
Chicago IB Among the objects to to pro 
i hie a trap which is of comparatively simple 
construction light weight and not likely to 
be bfoken when it la being planed in pod 
tion tho parti bring made of a pressed raital 
such a* pressed steal A farther object to 
to prov Ida a device which to relatively cheap 
to manufacture 

Pertaining ta RacraaUan 

TOY— J Pomes, 1014 Are If. Brook 
lyn N Y Tho object of the Invention to 
to provide n construction which may readily 
be actuated by nn operator and which will 
continue to operate after the operator has 
ceased Ma efforts A further object to to 
provide a toy which the operator blow* into 
and by such notion Inflates a balloon and at 
the asms time o per* tea the eyas of a figure 
connected with the balloon 

GAME BOOHING DEVICE — A. R. 
Hack* Manila, Philippics Islands This 
Invention relate* to a (pedal scoring device 
which comprises a plurality of relatively long 
counting pieces which are marked to divide 
them into several different rises n , each class 
having a specified counting value and aach 
piece having exposed thereon counting char 
actors which are displayed by dots, the count 
log value of aach pteoa being directly de 
tormlMd by th* number and oolor of tha 

FIGl RE TOY— R NAKIAK, SIS Moon 
tain Road W Hoboken N 3 Th* ioven 
tion particularly relate* to a toy broom In 
eluding the idea of a (female figure or other 
body in which the bristle* are need to rep 
resent the skirt of the figure An object to 
to provide a device of this character either 
in tha form of a toy broom or a full-abad 
whtokbroom, which wffl be attractive in ap- 
pearance and comparatively inexpensive to 
manufacture. 

MUSICAL TOY — W Barholoma*, a/o 
Bar Zinc Toy Mfg Oo, 88 Ones* fit New 
York N Y An object erf thto invention to 
to provide a toy which will not only prodnee 
a loud sound bat will produo* soft or load 
musical sounds in th* daaired seqnaae* aff- 
ronting to th* operator’s actuation of esrtais 
parte of th* dtvto*. A further object to to 
provide mean* which may he manipulated by 
! the thumb or fin gar of th* operator to change 
the too* of th* aeoad 


The object to to provide a toy cf thto char- 
acter in which th* host p r o g wae ****>• 
My by virtue of tha aotiaa of the figure, 
whtoh partahw of th* body swiag and mov*- 
mente of aa amain stared** a gain fit 


arranged to face one another and in wfcMt 
the figure* may be caused to move to rite* 
late action aa la a fight A further object 
is to provide a toy which hr laexpea ri vs to 
manufacture and not liable to break eariiy. 


AUTOMOBILE HBADLIOHTre- W. D. 
On and H F Gaumit. Biverrid* town. 
Among th* object* of the lavoattuw to *a pro- 
vide a unitary headlight whtah wfifi Arida 
the light energy emitted hy th* f>— torat 
Into three dtotinu space* A further *M*et 
ia to Provide a light which p rote an * • r **~ 
tlvely dim light in the space whtoh weemalljr 
include* the eyes of oeenpaato of eehar earep 
e brighter beam aiaminating ties ground at a 
distance in front of the car, and a thto* 
beam lnumiaatiag th* ground directly ha 
front of the oar 

CLUTCH HOLDER, — F ¥ W«XM, 
Valley Fall*, Kan An object of th* tavern- 
tion to to provide an attachment tor a treater 
whereby s dutch control lever may be re- 
lsoaably held bt position to oooaaten th* ro- 
1 easing of the driving connection between th* 
en gins of the tractor and th* tronemtarioa 
thereof without disengaging the gears of the 
tra il a m tori on The device may be applied to 
tractors of ordinary construction without 
any change of structure of the tractor 

HRAKT FOR BABY CARRIAGE.— R. 
C 6t A taxic, 41 North Oth fit, Paterson, 
N J The general object of th* invmition to 
the provision of n simple, inexpensive brake 
that to normally bald In operatic# position 
on tit* book wheel* whan the oarriage to sat 
in operation, and capable of being moved sat 
of operative position when a downward tores 
to applied to th* handle to move the earring* 

AUTOMOBILE LOCK.— C A. Hixn- 
WIGHT 1242 Market Bt, Ben Fronotooo Cal 
Thto invention ha* tor its object to provide 
a lock that works in combination with tbs 
•witch controlling the ignition system of s> 
automobile A further object to to provide 
a lock that will lock Itself automatically 
every time die switch to turned off A 
further object to to provide a look that may 
be taken apart so that the oombiaatioa aaa 
be changed is case th* kny has been lost 
(Be* Fig, 14 ) 

HUB GAP ATTACHMENT — OF. 
BjBLiwr and J I Ltnrwto, Ilf Bari Bt, 
Woonsocket, R. I An Important object Is 
to provide a hub cap attachment fur motor 
vehicles having a rafieetfng mean* whtoh 
reflect the tight rays town an approaching 
rabid* so that th* operator ef th* appro* A 
ing oar to enabled to nstely dear th* rehtolt 
equipped with th* attachment. A furth e r 
object fa to provide a* att ac hm ent whtoh 
may be raadOy applied without aftertef th* 
eosstrootion cf a veUcto ta any eobetsttM 
respect (Baa Fig. IB) 

VEHICLE BRAKE.— EL A. tMn, 
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33? ^siiSaFra 

ef theAees, dp tequtothfi nfhratd jb»TO*n*at 

teJARSA/S.’aSBfS 


US>S^g/SSU^tSB. 





SCIENTIFIC AMERICAN 


299 



270 


SCIENTIFIC AHBBJCAN 





of the springe, end at the eeme time permit I 
of petitioning the body of the car at a mini- 
mum height from the axles. 

TIRE. — O Kecnra, 740 Newark Aye,! 
Jersey City, N J The invoutlon relates to 
tirea for mounting of vehicle wheeta or 6e- 
mountuble rime for vehicle wheels. The gen ! 
erul object la to provide a durable and deeply * 
constructed tire, Tbe object la accomplished * 
by providing an Inner rim, a cushion post- | 
tlvely attached to said inner rim, an outer 
rim positively attached to said cushion and 
forming the cuahion with walls flaring out- 
ward so aa to provide bradng members 
adapted to support the rim against rocking 
(See Fig. 19 ) 

SHOCK ABSORBER FOB MOTOB 
VEHICLES — J O Delgado, Ave. Madera 
No, 20, Mexico, I> V This Invention has 
for its object to associate supplemental 
spring means arith the ordinary leaf springs 
of a motor vehicle in such a manner that i 
the supplemental springs will operate in uni ; 
son with the leaf springe In absorbing shocks, , 
the supplemental springs being arranged to : 
continuously take the load imposed upon the 1 
leaf springs and thus result in lessening the , 
possibility of over burdening tbe seme 

LOW-PRESSURE ALARM FOR PNBU | I 
MATIO TIRR8. — W. H. llnoww, 610 B. 
Hudson Ave, Pasadena, Calif. Among the 
objects of the Invention are to provide a de- 
vice in which means are provided for utilis- 
ing to a relatively great degree the air pres- 
sure within the device to move and hold tbs 
valves supported therein against or away 
from their seats. A further object Is to 
provide means for mounting the device on 
a vehicle wheel in such manner ae to pre- 
clude any appreciable effect on the action of 
the pressure fluid flow controlling menus be- 
rauae of centrifugal action set up by the 
rotation of the wheel 

FKICT10NLES8 A1B BRAKE. — 8. Gio- 
VAHNINI, 214 N State St.. Chicago, 111 An 
object of the invention in to provide a device 
for checking the speed of a vehicle or ms- 
chine without subjecting any moving part to 
a friction that would tend to came wear on 
the moving part A further object la to pro- 
vide a device In which the braking action 
ia occasioned by passing a pressure fluid 
between two relatively moving parts. The 
'device ia simple and not likely to easily get 
out of order 

TRACTOR.— F Hodokiss, 722 l#th St, 
Oakland, Calif. This invention relates to 
track laying tractors, the principal object ia 
to provide a tractor compact end powerful 
for its rise, and to which dutch, transmission 
and differential ate combined to a simple, 
compact working unit allowing both aids* 
of the tractor to be worked as separata in- 
dependent parts. 

DEMOUNTABLE RIM. — J G Rjccd, 
226 Liberty St, Orwlgoburg, Pm The prin- 
cipal object of tbe invention to to provide a 
rim which wilt facilitate flu removal and 
replacement of a tire, and which wilt be ex- 
ceedingly simple and practical to ■'Obstruc- 
tion andttggerariou, Strong, durable and ef- 
ficient tn use, and comparatively inexpensive 


Mice, auto trucks and otlier power driven 
vehicles or craft using gasoline as the motive 
agent The object to to provide a lock de- 
stoned to prevent feeding the gaeollne to tbe 
carburetor and thus premet an unauthor- 
ised parson from running the vehicle. 

SHOCK ABSORBER, — D. B. D Blakb, 
400 Jersey Bt, Quincy, HL Among the ob- 
jects of if* Invention to toe provkdou of a 


is always kept under a minimum tonsk* to 
prevent the formation of sleek portions. A 
further object is the provision of srtj n ot able 
mechanism whereby the degree of application 
of the friction brake can be regulated as 
deal red. 

TIRE ARMOR. — L. C. BomFAcnco and 
M B I any, 6 Goodwin Road, Baltimore, 

Md The invention relates more particularly 
to protectors for pneumatic tins, tha object 
bring to proride a simple construction 
whereby sections of old outer easluga or 
shoos may be coupled together to segments 
to form a tire protecting tread of such 
nature as to permit of ready substitution of 
different sections whsra it becomes n s n essary 
on amount of waar 

ATTACHMENT FOR DIFFERENTIAL 
GEARS— J H Dahl, Keyport, N J Tha 
invention oontemplatea an attachment for 
gears which is designed to render the dif- 
ferential unit Inactive whereby tbe axle sec- 
tions are locked together for simultaneous 
driving A further object Is tn provide 
means whereby when the attachment to not 
in use it will to no way interfen with tbs 
regular function of the differential. (See 

Mg. aa) 

LAM? SUPPORT— V W Pam. e/o 
Victor Pege Motor Oo, Melrose Are.. Stem 
ford, Conn. One of the primary objects of 
this invention Is to provide means for 
mounting headlights, which permits of the 
adjustment of tlie headlight A further ob- 
ject to to provide a headlight mount in which 
the headlight may be bodily removed from 
the mount et will and the lamp supported 
in an eh manner that it Is adjustable to the 
radiator shell 

TIMER. — J E. Hjobt, Whiting, Kafo 
An object of this Invention to to provide a 
timer which may be used for engines, such 
as that on the Ford automobile, but which 
Is provided with means for protecting tbs 
timer wires, so that there la so danger at 
causing a abort circuit A further object to 
to provide a timer baying a rolling contact 
member, to facilitate tbs removal of dirt and 
grease, which will work off tbs eoataets 
[ during tbe operation of tbe device. 

1 OIL PUMP.— V W. Pam c/o Victor 
Page Motor Co, Melrose Are., Stamford, 

Conn. Tha primary object of this tom don 
to to so construct tbe tower half of the 
motor crank-case that the same will bays 
as ah integral part thereof tbe oil pump 
housing A further object to to so construct 
tbe pump bousing that tilt rotor abaft and 
its driving gear may be supported between 
two well-oiled bearings thus eliminating tbe 
overbangtog toad oo tbs pump baartog as 

PULLET ATTACHMENT FOR TRAC- 
TORS. — H, a Umov, Lebanon, Wta. The 
purpose of Ae Invention to tbe provision of 
a pulley attachment of that character which 
includes ausna for oonneottog or disconnect- 
tog tbe pslley from tbs transudation driving 
shaft of Ae tractor without remov in g any 
of Ae wheels of the tractor, The Invention 
to partieuUriy adapted, although not a s ee s 
eerily, to Focdeos tr a cto r s. 

FRONT WHEEL BRAKE. — V. W 
PAM e /0 Victor Fags Kotor Oo, Heines 
Ays., Stamford, Conn. This invention per- 
tains megs particularly to s brake saeerietty 
adapted for sat to connection with front 
wheels. Its primary object to to proride 

ys's* jjs '££ 11 %. sfeligaSSa' 


At^oonyendonal type of axle and front 

AUTOMOBILE LICENSE PLATE CAS- 
ING.— W A. Soorr, CUramout, N. B, e/o 
General Delivery The invention has for Its 
object Ae provision of mesas whereby a 
simple and economically manufactured sating 
to provided to support and illuminate tbs 
license pints as wall aa to serve as a toil 
light. Another object reside* in tbs provision 
of means whereby a maximum and more uni- 
form illumination of Ae piste may be 
achieved wiA an ordinary small light. 

SPRING LUBRICATING DEVICE.— 
J M. JackdoM, e/o Rope A Cordage Oo, 
Union Trust Bldg, Parkersburg; W Vs. 
1%e invention relates to devious for lubricat- 
ing vehicle leaf-springs, and has for its object 
to proride a lubricant retaining material 
which may be easily wrapped or eoci rated 
about tbe entire spring or any portion there- 
of, so that dost or water may be prevented 
from retarding the naOteaey, and tbs spring 
continue always weUJubriaated. 

SIGNAL APPARATUS FOR MOTOR 
VEHICLES.— A. J Poao n, Sparta, Wi*. 
The object of the invention to to provide a 
signal apparatus which will p r is m t osaspteo- 
ons signal arms boA st tbe rear and forward 
end of the vehicle whereby to notify persona 
of tbe intention, of Ae driver wiA relation 
to tbe movement of tbs vehicle and aim tbs 
driver’s intention to stop. Tbe signal carried 
at tbe rear to adapted to be uttttoed as a 
tail light 

ANTISKID DEVICE.— a F. A. Noun- 
uaa, Hewlett, L. I, N Y An ohjeot of 
the invention to to provide a oonstroctioa 
to which accidental detachment of Ae erase 
Chains from Ae Ale chains will be pre- 
vented. Another object to to provide a ocm- 
neotion between tbe tide and cram chains 
by means of which said chains may be 
readily detached from each other. The de- 
rito to simple and toexpentive to mssufmr 
tun. (See Fig. ».) 

TOP FOR VEHICLE BODIBfh— CL P, 
Pokd, c/o Georgs L. Trsffsra, Camden, N 1 
Tbs general objeet of Ae invention is to 
provide a top adapted to be moan ted on a 
vehicle body to comprise a roof, together 
wiA panels hinged to fold for saatatotog A* 
roof ton raised position for making As 
vekMa body mors araitoUt for living pur- 
poses, and to tense the roof to be lowered 
onto tbs vehicle for traveling or setsrtog 

COMBINATION TAIL LIGHT AND DI- 
RECTION INDICATOR. — A. B. Tut KM 
81 8. Aurora It, Stockton, Csbf. Ike 
principal ohjeot at this Uvtetiob to As 
eoBstrnetiaa of an indicator white may be 
remotely placed upon a oar wiA respect to 
tbe driver, end white mky be operated to 


ARMORED TIRE— J. a MAR a/a E. 

end durable eono tr ustio u and Buy he read- 
ily placed an or taken free* Ae various 
types <4 rims. 

DOOR LATCH— a D. WBue, 688 14th 

ft. sums 

lag of the door without to say way aanfio- 
tog Ae bolding qualities of Ae latte who 
tbs door to swung to its dosed petition. A 

to As capacity of a deer ebook to cHsdnata 
slamming of the door. (Bee Fig. 2X) 
TIRE.— J a JoxJteoK, Gordon, Pa. 
Among the objects of As Invention to to 
provide a tire body or shoe having a freed 

srxnmsiusxjtt.-z 

smsusssrSrtusm 


DESIGN FOB A BOTTLE— L. Bono- 
Korr, US Norman Ave, Brooklyn, N, T. 

DESIGN FOR PIECE GOODS. — P. B. 
B ni - ntxx, e/o Genet Print Work* A Blench- 
sry, 4180 Broadway, Haw Tort. N. T. 

DESIGN FOR A TEXTILE FABRIC— 
a B. Loan, c/o Gsley * Lord, 26 Msdtoom 
Ave, MW Tort. NTT. 

DESIGN FOB POM. —a F. KoCarra, 


design for textil e fabric— J fc 

nvuiAMnii 

ss^iiasssusr^ 55 


DIRECTION INDIOATORj-B. Bvno 
Ksensdy, N. X. Among An te We ef A*j 


any J Invention into provide, sdrriee w* 
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sad adapted to be eerily heap 
driver sf A* ear lag ARM I 
white be to tends As tetoteSRU 
Ae device baton vtaMe te w 
rear or forward of the ewtota 
by da* or A right. « 
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Good Driving Is Mostly 

NICE STEERING 

&OW TO PARK— HOW TO DRIVE— HOW TO ENJOY YOUR MOTOR CAR MORE 


TH/S ARTICLE on next page) SHOULD BE KEPT TOR REFERENCE 




Country Driving 
While the ‘ Nice-Steercr keen 
conttantly on the elert cm while 
driving through little-traAckad 
roadi, the firit thing to be learned 
for comforteblc touring or long- 
dif tamo driving u • eat* method of 


eencet grip on the wheel » one 

hind above the other, one palm up, 
the other down (See illuetratran ) 
Thu gnpptovidea thegreatcet lever 
age on the wheel with the leett exertion And all of the 
neceeeary exponent! of tefe driving — hand brake, horn, 
throttle, etc , are within eity reach. 

The intermittent ute of the hand throttle, on good, open 
made, will reet the right foot and leg The occaatonal uae of 
the hind brake, beaidee being an excellent method of con- 
ferring both bnikef, it alto expedient and cafe 
At no time thould both h inda be free of the wheel Small 
ftonee, rate, and bum pa w II quickly diiturb the equilibrium 
and throw the cir in the d tih 



r in the d ti 
Do not atop (to repair ti 
road, nr it curvet, or near 
create of hilla 
Stoner thoold be removed from 
the road, after uting them 
to block the whedt 

Sterling the Motor j 


% etc ) in the middle of the 



( C eadaan l ea Warn W) 
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GasoHno Lkto and 
Carbnrotor 

there will be^du^'dapiM the 
amt careful filling jmilj he 

forced out by air. 

Dirt or water in the vacuum 
tank may be removed through 
the capscrew at the bottom. 

Dirt or water in the float cham- 
ber of the carburetor maybe 
cleaned out by removing the 


The petcock at the bottom of 
the carburetor ahould be opened 
frequently to permit thaeccumu- 


Tiro Prmttn 
The n Nic^Steertr " checka the 
air in hie tuee every week. Tine 

should csrryt 

TYrv Tkmmuttr Pretnrt 
3yi lncbea «0 pounds 

4 mchee 70 pounda 

4>f inchea 80 pounda 

5 mchee 90 pound* 

Cord tin* may be run tome. 

what aofter according to tire 
men, without excessive injury. 

The spare tin abould be pro- 
tected from the weather. 



Cooling Systm 

Keep the radiator well filled. 
Uae soft water, if you can get It 

The radiator abould be com- 
pletely drained and flushed at 
intervale of about onon a month. 

The fan belt ahould be tight 
to prevent dipping, but not too 
tight for eaay running. 

In the mounting of the fan, 
Timken Tapered Roller Bearing! 
aeeure the tame art tot ion le aaa crv- 
ice that they give in the more 
ter ere service points of the 
motor vehicle. For lubrication 
of fan set general lubrication 
chart in this amde. 



A reading of 1280 meant that 
the battery u fully charged. 

Dry the top of the battery 
after filling. Ke ep ter min a l * d ea n . 
An application of vaadlne aid* in preventing corrosion. 


Clean, heavy-hitting (path 
plug* delight the “ Niceoteercr ” 
Plug* can beat be cleaned by 
making in kerosene and scraping 
nith a dull knife. 

The point! of the spark plug 
■hould be aet apart about the 


Lights 

Both head and tad lighta ahould 
ba inspected before starting out. 

It l* a good plan to carry an extra headlight bulb, tail 
light bulb, and fuse, for lights may bum out any tuna. 

To avoid dan- 

sr-araS 
ssa-sura 

foe ua a d to that 
they do not throw 

trst: 



Tiro Chains 

Improperly applied, chains are 
lass harmful to the tire. 

The hook*, whan laying the 
chain ovar the top of the tire, 
ahould be toward the rear 

The chains should be just tight 
enough to allow them to creep 
on the tires. 


~ qjSjSSy v“ ustSSBr 

BBMSttw**** 

LcaoicATioa or TUB Bkjuuwoj Any Baht gross* or heavy 
oil wiB serve a* a lubricant for Timkaa Roller Bsariags, if K 
I* pomtnndy free from add. 

The lubricant should ba placed in the great* cups, white 
they are provided. 

In the ctacofwhcal bearing*, the lubricant should be gwead 
with a paddle. It it advisable not only to spread it on the 
cage holding tbs rollert, but also All the hub. This may appear 
like too much grease. Any apparent excess, however, will be 
taken up by the parts as soon as they are in operation. 

The greatest cam mutt be mterctaod to **e that then la 
absolutely no grit on the paddle, in the green, or on the 
bastings themselves. 

Should the presence of grit be detected, wash the bearing* 
thoroughly with gasoline and dry them, after which the 
lubricating should be done over again. 


The steering apparatus requires little attention, but ahould 
ba inspected frequently to make sure that the front wheels 
an In line and that there Is no play in either the wheel*, the 
tie-rod, or remainder of the gearing 
Tins should be kept properly inflated (See table of tin 
pressures in this article.) 

And above all, the best assurance of easy steering is to own 
a machine, the steering pivots of which an mounted on 
Timken Jhqjered Roller Besnmgs In such m achin es the 

easily on the rollers of Timken Bearings. 


Battsry 

At least oncein taro weeks, and 
ofterwr in hot weather, the bat- 
tery ahould be inspected to see 
that distilled water covers the 
piatee in each cell by }i inch. 


If You Havo Novor Drivon a Car 

This la the way to start year car after starting your motori 

(1) Disengage your clutch, put the gear-shift lever In low 
(first) speed position, and engage the clutch slowly as yon 
depress the accelerator 

(2) After the car has gained some momentum disengage 
the clutch, move the gear-shift lever from low (firar) to inter- 
mediate (second) speed and engage the clutch gradually, aa 
you slowly depress the accelerator 


Mointononco of Timhon Boatings 

The greatest advantage of Timken Tapered Roller Bearings 
is the adjustable feature, or “take-up," as it is commonly called. 

Many d ifferen t methods are used in mounting Timken 
Tapered Roller Beenaga in front and rear wheels, differential, 
pinion, and trantmiseion of vanou* types of vehicles. In any 
case the adjustment la easily made. All that it required la a 
half turn of a nut, removal of a shun, or the screwing up of a 
earner that holds the cup. This moves the cone and roller 
assembly and cup closer together 

Wusxl Basal nos. To take up the wear on wheel bearings 
ia a simple matter. Draw up the nut on the end of the spindle 
until the wheel binds. Next revolve wheel to be sure all 
working surfaces are in contact. Then back off nut from one- 
third to cnedulf of a tarn to a point wher* wheel is free 
running. At the tame tuna tee that then is no “play * whan 
the wheel ia shaken. Lock the adjusting nut at this point 

Do not mistake wear on steering pivot bolts or bushings 
for play in wheel bearings. 

Nut ok Sosew Aojumsurr To take up the wear at 
rear axk and transmission, where screw or nut adjustment 
la provided, the nut or screw should be drawn up to a point 
where it starts to bind. It should then be backed off from 
one-third to oneJulf a turn and locked at due point 

Stun Apfutrvxara. To take up wear where shun adjust* 
ment* are provided, r e move the bolts that hold the carrier 
in place. Take east on* of the thinnest shim*. This U 
usually aS that ia required. Next put bolt* back ia placa. 

Wout Shaft Aojumnirr Th* following intense doat 
abould be observed on adjustment of worstshaft bearing* 
on 1, lKs 2, W, 3, and 3H ton trade*. 

Th* worm shaft abould be so adjusted as ito malw allow 
ancs for expansion from boat generated in semes. On net 
track* the adjustment is taken up on the front and of th* 
worm baiting by screwing on s sleeve which forcM th* etm 
farther over tne cons and roller ssssmUy. One notch oa ddt 
sleeve equals about -005' 

Adiostaunta b* no T tf fa o a tttMkfr-M fe flcf W* * 


0 1 ier Bearing* ialaher- 
andy adapted for Dual- Duty 
—the ability to carry not only 
radial load*, but all thrust 
loads, and resultant loads at 
all speeds. 

This si mp l i fies mountings, 
TOa^ff*and lighter 

and economies which have 
been a major influence In 
evolving motor cars of such high value as those of today. 

TIMKEN 

Taper** 

I ^EOLLE R 1 E ARI N OS 

You will Know a "Nico-Stooror" h 

His keeping to the right of th* load, particularly on curves 
and over tbs crests of hills. 

His extensive and intelligent us* of arm signals. 
^Huj^avotdanee of all obstacles, however ^small, without 

HU esse of handling. 

HU strict obedience of ovary traflk; regulation. 

HU respect for “No Parking" signs. 

HU court tousnsss in hugging the nght of th* toad whan 
you blow your request to Do let by. 

HU protection of hUmotocfhU use of second and fi r st s peeds. 
HU alternate use of foot and hand brake* on long groin or 


ta dtuTaad^towasT ** °^ e ™ ** b ** Na * **» maghftbmi 

His slowing down at street nttsgsafcria**^ 

HU us* of tbs brake* BEFORE he gstato thaotwM: ,, 
Jg* ratatfot, haring ism th* <U4' k* *hj 

HU-NSSSra ” 4 
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The Scientific American Digest 

A review of the technical and trade press, consisting of abstract 


from leading articles announcing the newest develop- 
, mails m industry and engineering 

Knndftfahneee to Ms eoweee from which theee abeiracU and quotation, arc mad* follow 
took oMract, the mumnIi r^mrina rooptcHoeiu to lb kJuim, numiw, and pagct occupied 
by to* original arUcU in ardor tool Mom trie with for further data may refer to ike 
•tdftaab. Other ii gtt dt appear in Electrical Notee, Service of the Chenut, hfotor-Drieen 


Civil Engineering 
The DUeiunttee ef Mortar and On- 
er«U la See Water la eaaeed, primarily, 
by tha attack <m the fwitimetS Uw mor- 
tar by tho sulfate* la tho water Thta may 
be ptoranted by adding to Portland eunent a 
aDlofcaa material which by eomMnatioo with 
tho tree Uno rrioooe d la oetttnr will form a 
comenttar material looolnbU In sulfate-bear- 


le to bo OMtdoeted tinder the direction of 
the Committee on Marine Piline Invoatiga 
done of the Natiatal Research OoandJL— 
engineering World, 88 0, pp. 28J11 


et OolnmUa University ehow that while con- 
crete brlefc onlte are lndlrldually weaker 
than doybriak onlte, whan laid op In iden- 
tical mortar and treated throu shout in the 
name manner they prodnoo an attune or even 
otroneer maoonry Thta la due to the tonso- 
lty with which the concrete unite and the 
mortar adhern. Teeti wen mode on 188 
pi err in olL Oonetdend from every etrnc- 
tnral point of view— load-brariu* ability, 
stability and other eoneideratlon*— concrete 
building nnlto hard been definitely proved 
the superior of day unit *. — Cement and en- 
gineering Voice, 80-6, pp. 27-80. 

Tho Now Pollman Car Voene In Eng- 
huuL — P ullman parlor can have Ion* 
been need oa a few of the British railway* 
and have proved very popular Now they 
are basoning etill more ao and a new ser- 
vire of oD-PaUman oar Hmitad express train* 
haa been put on between London and New 
cootie. Ae ohown by pbotocrapba in the 
Railway Ornette tbeee traina ere moat bend 
some, both inaide and outride, the latter 
being II niched in amber end cream with 
■old dMorothmo. Kooh train ta made up 
of rix Pullman cere, four Third Cloee and 
two Tlret Olaoa The seating eopoeity le 
88 to 80 pgaumgera. The flint dun core 
have a total length of 66 feet and a tarn 
weight of 4 SI too*. They are equipped with 
duel bnhee — Wbatinghouae end Vacuum, end 
are (team heated. On the initial ran from 
Newcastle to London on overage opoed of 
<7.1 miles per boor, including stops, woe 
made, — fioifooy OaeetU, 88 36, p. MS. 
'Why Onr PavenonU Have Foiled-— 
Before spending 060,000,000 for new lm 
proved roods the State of minds mado epo- 
eiol teats oo a »m000 section of special 
road hi order to learn whet type of pave- 
ment* were beet able to withstand heavy 
track and rural traffic. These testa were 
eonttanOd during tho entire summer of 1833, 
Two outstanding and highly rigid fleent con- 
dneinee were the result; (1) The lood- 
oorrying eopoeity of any derign of rigid 
pavement riah In In direct proportion to tho 
ability of its weakest part to resist bending 
etneeoq (2)>Rlgid pavements having a 
tmiforea thletrneee, or taring edges thinner 
than the water will fail along the edge* 
long before wheel , toads ore readied that 
would cooes tho destruction of other por- 
ttooa of tho dab. From the first oondnalon 
to dertvod tho belief that the neefnl life of 

iXrr&^rsrjr-a 
saftss sssttr k&s 

ewmodMy, o» that may not bo nttariy.do. 

is 

dbooByl5(> to the tongtbeoln* a»d widening 
of eta oO toM* (than broken cantor areas. 


inch edge thickness, tapering to rix inches 
et two foot from the edge rather than taper- ' 
ing in the opposite direction The edge le 
also to be strengthened by n continuum three- 
quarter-inch round bar— Highway engineer 
and Contractor, 8 ,6, pp. 87-48. 

Concrete Pole* Produced by the Cen- 
trifugal Process are being brought on 
the Kuropoan market For use on a Swedish 
electric power trenemieciou line 800 hollow 
concrete poles were built end erected in 
poire, connected by reinforced bollow beam*. 
The poles wore 60 feet In length with a 
1 0-inch top diameter and a 23-inch butt 
Their average thickness la about two Inches. 
Teste on u number of them showed thut they 
were exceedingly elastic. It was proved that 
tha tensile strength which centrifugal con- 
crete will stand Is considerably above the 
usual form for concrete. Some of the pula 
which were 64 fort long, when subjected to 
a bending stress of 7300 pounds bent 712 
feet at the top wlthont any eigne of damage 
Tho finished poire, made near Dresden, fler 
many, were shipped ull the way to Rwrden 
by rail and ferry and all arriicd in good 
' rendition, baring s u c c e ssfully withstood the 
vibrations and atremea dne to transportation 
These poire are made in a wooden mold con- 
stating of two belf-ronnd forme lined with 
eheetlron The reinforcement Is mads of 
rolled rods of open benrth msterial Inter- 
woven with three spirals of wire, one with 
in the other. In order to give the maxi 
non strength to the pole the reinforcement 
is kept dose to the circumference. The ce- 
ment mortar ta mixed in the proportion of 
one to three, with the addition of some asbes- 
tos fiber The mold ta revolved at BOO to 1000 
revolutions per mlnntr After revolving in 
the mold ten to fifteen minntes it ta let set 
one or two days, then removnd and kept 
in moist sand three or four weeks —Cement 
end Vngineertng Jfewe, 30 rB, pp. 42-43. 

Industrial Progress 

Stum at Prerear* s Up to 1,200 Pound* 

win be used In the new power station of the 
Edison Electric Illuminating Company of 
Boston The initial installation will Include 
one boiler to work at thle pressure It will _ 
have about the same heating surface os the 
normal pressure boil or*. The steam gener- 
ated by It will pass through a pressure re- 
ducing turbine developing shout 2000 kilo- 
watts, and will bo exhausted at 878 pounds 
pressure fur reheating to 700 decrees end 
farther use. If satisfactory results are ob- 
tained from the high pressure boiler-turbine 
unite, more of them will be Installed —Power 
Plant engineering, 27 14, pp. 728-0. 

A Robbery-proof Payroll Plan origin- 
ated by a Detroit company constats in put- 
ting five dollar* in cash in each envelope and 
giving a cheek for the balance. Where large 
balances are required for checking aeconnta 
the amounts due eeeh employe are credited to 
a special account in the savings department 
eo that an employs may draw the entire 
amount duo him or draw only part, as sain 
hta pleasure. This encourage* th* establish 
lng of savings and chocking accounts, load- 
ing to thrift and economy, and frequently to 
tha household budget system —Factory, 80 ffi, 
p. 606. 

Tho Cfoch Automotive Industry. — In a 
total population of 12,000/100 there ore only 
two large automobile manufacturer* end two 
■mall one*. There ora 17,000 can, includ- 
ing tracks. Little gaeuUne to produced la 
.Ckeebo-fDovtkia »nd It* overage coot to a 
dollar a gallon. The mum that ehsck onto- 
motive growth ere competition with Germany 
■and Austria, dlAeulttoe of getting rear mate- 
rials, and French tonpetitfoa fii the Bob 

to Spate ud Afrios. There to a great bnrii 
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Those group* of tt o ek /ie U en Utatoita Ae rapid growth to ewnenUp ef Ae Ball 5 yil a w . 

A Community of Owners Nation-wide 

“Who owns the company?” ownership in the Bell Sytfem 
“What id behind it?" These appeals to *ound busmen judg- 
queettone are asked in apprai*- raent and a trained sense of 
mg the soundness of a business values. 


and in deteraunmg iU aims. I„ this community of owner. 

The American Telephone are the average man and woman, 
and Telegraph Company is the storekeeper, the clerk, the 
owned by more than 270.000 salesman, the professional man. 
people living in every state m the farmer and the housewife — 
die Union. Could the stock- users of the telephone who with 
holders of die Bell System be their savings have purchased a 
gathered to one place, they share m its ownership. The 
would equal the population of average individual holding ia 
a city about die size of Provi- but twenty-sat shares, 
dence or Denver. No mshtubon is more popu- 

They constitute a represents- larly owned than the Bell 
tree cross-section of American System, none has its shares ebs- 
ddzenship. Among diem, of tributed more widely. In the 
course, are bankers and men of truest sense it is owned by those 
large affairs ; for die idea of it serves. 


American Telephone and Telegraph Company 

And Associated Companies 

Oita Po Uey, One Syetem, Vn tontl So r aiaa, mod oil dboetod 
te eeurd Batter Saraiea 
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Providing Valve Economy 

T HE ktaol valval* on* which has boon united with practical 
gives parted valv* action manufacturing skill, to auk* 
for many yams. Engirtaera valvaa of consistently Ugh qual- 
svarywhar* tall about Jtnkhis ity They or* correct in design 
Volvo* that ar* providing just and all parts are equally sturdy 
this sort of aarrica. V+mJe.*me**m* 

No effort ta spared to make 


” Always marked, wjdi tluj "Diamond* 

enkinsyalves 
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Gets service and satisfaction 
from Kelly Kats 

When lending us the picture reproduced above Mr. Q. O. Crump, of 
Kibler and Crump, Youngstown, Ohio, wrote as follows . 

“After using two sets of Kelly Caterpillars on trucks used for road construction 
we have come to the conclusion that no other tires will give us the satisfaction 
that Kata da 

“The traction given by these tires has enabled us to operate our trucks without 
chains over roads where trucks equipped with other tires had hard going with 
chains. We also have noticed the cushioning of Kata has cut our bills for upkeep. 

“The above, coupled with the mileage that we have been getting, have proved 
that your tires are the most eco n o mi cal we can buy.” 

Owners of heavy and medium duty trucks are invariably delighted with 
foe service they get from Kelly Kats because they are especially designed 
for trucks of these types. 

Wherever heavy loads are hauled, wherever road conditions are bad, 
and wherever the ability to stand punishment is a necessary quality in 
tire* Kelly Kats are unequalled. 

There are no Caterpillar 
tires but Kelly Kats 

KELLY -SPRINGFIELD TIRE 
k COMPANY 

250 West 57th Street New York 
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Sixty Million Dollars 
Worth of Union Station 

That’* * giant Him oi money, bat h’i ■ giant Union 
Station that Chicago U erecting — 15,800 ton* of steel, 
173,000 cubic feet of atone and granite, 100,000 cubic 
yard* of concrete on an eleven acre lot I 
Yellow Strand Wire Rope, aa uaual, ia eery much in 
evidence The identifying lira ad af yaltaw may be hid- 
den under grease and dirt or Ita yellow paint may have 

u . , , van ia hod long ago. Still thle powerful rope carriea on, 

"WWIW doing Ita bit in the aafa, economical handling of Iona 

Cony a Baallne Autow- upon tooa of material daily 

aafegu*r/ 0 your* r epare You're aafe in apec Hying “Yellow Strand" for heavy 
tire with Powerateel duty Thia company alao make* all atandard grade* of 
Autowlock Both are w ' r ® ">P« •» purpoaea 

mad* of Yellow Strand 

Adi your eceamor y BRODERICK A BASCOM ROPE CO., ST. LOUIS 

dealer Meilnfetaliadi rkUid hrtd. 

Yellow Strand 

WIRE ROPE 


(Ton tlnaed from yoga *7fj 
Hated fur a abort time under heavy air 
preeeure and brought to mold alae before 
tranafnr to the vulcanising mold. In the 
layout of a tire factory producing tlrca by 
the flutband method the familiar tire ooraa, 
builder ■ at an da and building nuaefainen an 
entirely eliminated, oa an alao air bag*. In 
their places an aubatitutad new types of 
machinery, auch aa the oollapeibU building 
dram, the inflating machine, and pressing or 
pro-forming mold. It ia stated that band 
built tire* an more conveniently and easily 
built, the proceaa is at ail atagaa readily 
controlled and inspected, and the building 
time ia reduced one-hulf The Hatband aye- 
tern of tin building la tlie latest adranee 
In tin building method*, requiring lessened 
expeiiao for factory equipment, and reeult- 
Ing lu nrouomy of production and full cpn- 
trol of atroctnral detail *,— India Rulbw 
World, 68 4, pp tttfi 7 
Predicting Next Year's Rainfall far 
Southern California. — Urged by the ever 
growing seriousness of the water scarcity, 
scientists have worked out a system of long- 
range rainfall forecasting that promotes, with 
a fair degree of accuracy, to establish u basis 
for anticipating conditions a year ahoud. 


etlsker, hydrated lime end ground quicklime, 
Urns and an inorganic sulfate (with the possi- 
ble addition of carbon dioxide) , lima and 
dry silicate. Hum and an inorganic carbon- 
ate , time and a soluble aluminate , lima and 
cryolite , lime and a substance containing 
tannin — Cheat, and if el. Supine wing, 2838, 

p. 118. 

Ice Cream In Britain — The lee cream 
habit has found lodgment in the British 
brain. One^heora on aB^jdd saof the mush 

panics in Kngilah pleasure reaorta and popu 
lotion centers. England now eonsumes 
400,000 gallons of toe cream par year, which 
is about one twelve-hnndredth at the amount 
consumed in the United States, the Amer- 
ican total running about BOOfiOOftOO gal 
lona. 

Eliminating the Odor* of the Moat 
Packing Industry In to bo largely aecom- 
pllshedby a new and notable teeSnieal de- 
velopment known as die dry ran daring of 
fata and described at length tn C hesriwi wad 
Metallurgical SapinaariHp. Apart from Its 
advantages in meat packing, this sy s t e m of 
rendering, according to the editors of that 
publication, promises to revolutkmtaa tbs de- 
tached rendering plant, the small soap fr~ 
tory and the municipal garbage plant. Ho 
over, the coat la reduced to about 80 1 
was. This is accomplished 
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Now You Can § 
Paint Faster “j 
than 3 to Si 
skilled brush | 
I painters I E 


that It wtn not ezcesd a traction of tbe 
coot of lima The egaet notnre of tlio col 
lifying material la, however, not being an 
nounred at present until some patent uncer- 
taintiea are cleared away — Hack Prod act*. 
28 18, pp. 30-42. 

A New Bleaching Proceaa haa been de- 
veloped which, it la dulmed, in low than 
half the lime usuully consumed in blenching 
without the um of 11 mo ur strong acids, will 
eliminate all speck*, motes, ahiveo, etc , from 
raw cotton, cotton yarns, and cotton piece- 
goods, and will give the goods a lasting 
soft white finish that will not turn yellow 
with ugc It Is a clenn, sanitary process, 
easy to uso, requires no change iu equipment, I 
and effect* a great saving in cost. Tho . 
process consists of dissolving the hlcnddug I 
powder ill cold water putting this solution I 
into the vnt filled with boiling wuttr, uml 
then putting in the goods, which urr brought 
to the white hi «' — • — 1 rnl — • 


Proved by Test 
Not by Argument 
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American Beauty 




Electric 

Soldering 

Iron 



The 

Best Iron 
Made 


Doe* the work 
easier, quicker and better. 


For twenty-eight rear* onr Mint 
and trade mark have been a guaran- 
tee of quality and dependability. 


For soldering all connections, parts, 
etc. Ready for use by attaching to 
any electrio light socket. The cost 
of operation is insignificant. 

Many thousands in use by amateurs, 
engineers, manufacturers, telephone 
companies and many others. 


For radio, telephone and 
all light work our latest 
Model No. 3138 is ideali 
also two larger sises lor 
doing heavier work. 


Sold by daalan and alactrtcal compaaiaa 
naywhat 

American Electrical Heater Company 

DETROIT, MICH., U. S. A. 


V 


s 


FTxtar* Wlrs, avail - 

to match tha Amish 


fixture wire which would not only 

. with tba fixture In insta 

wire ia exposed, bat would hat 
char when uaed in dose eot 
lampa operatinf at high temperature Tha 
superiority of aaboatoa inauiation on wlraa 

subjected to heat U well I 

inauiation of the prewnt 
wire coutalna 


by the United 
were inspected by the Bureau of Stauilarda 
during the Band year ending June 30, 1023, 
according to a atntement In Eteetrionl World. 
Sample. of tbeae lump, wen teHtod for 
eandlepnwer and wrro then aubjocted to the 
Ufa. toat which ranaiata in bnrning the lamp* 
itil they bum our tn onlor 
time required for thla teat 
burned at a higher loltnga 
the relation between 
ge and their life at 
mown. A total of 


r Ufa ut t 


■ ultage, 
a \olta 


I of 131 K vneunm tungaten lie 
letl tungaten lampa, and 74 
. I hiring thla rime the Hurean also 

about SCO aamplea, representing a 

uamber of branda which wen aubmitted to 
the Sutra of New Turk and ininoia 
petition for State 
Flaah Bod Arrester 
atmetion, tery eenaltlve 
h nal t 


n lines. Cnr- 
tbermore, because of the varkma features of 
thla typ<- it can be depended upun tn pro- 
vide greater protection from failure, and 
trouble than most forma of a meter. )n as 

vice The flaah rod arrester consists of 

flnah nal with liorti. mounted at each eo 

and a dlwliiime gap to ground with a ltmt 

the ground circuit While 


titenesa, lu principal function ia to pn 

a mcmia for uuickly breaking the power arc 
» ldch In a amatl percentage of caaea only 
followa a discharge. When a power arc 
iloea follow to groinal, (he arc acroaa tbr 
flaah rod U instantly trauaferred to the horni 
and nlmost blatantly extinguished. He flaah 


twenty timea in forty 

these discharges occurring within fifteen arc- 
The rsalaUnce ’ 


carries high voltage current union. I 

ered arlth s lead aheatli, according 

fricaJ World Thla ia becauee conductors 
raised to a sufficiently high potential a) 

rounded by an electrical discharge — 1 

— in the dark U the voltage la high enough 
riled corona, which take, plan whetbar 
the enodoctor ia iusnlatsd or not Corona 
ia from the oxygen In the air. 
ry rapidly oxidCra *- 


it doea not attain barm.— . 

about 2IWI vnlta and uauaily 

Me up to much higher voitagt 

bsrdnanlated conductor la e 

lead abeatb, either the oaoae gen era tad by 

ia kept from eoutnet with tha 
1 occur at all, H tha * 


tranamiaalou voltages. Than are 
taaea of aerrice, however, for wf ‘ ' 
la datlrable to one rnbber-inaolatod, I 
t whfcto 


a corona-proof wir. which la oovered 


Dm deat nmBva aCaatx afl 



A: 




Fort Shelby 


4N PLEASANT ROOMS 




C a o va nl M i to raS and watar linalaah 
M.C Depot can aaop doaa byi 
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r New Scientific American Books 
That Should Be in Everyman’s Home 
NOW 


MY PSYCHIC ADVENTURES 

By J. Malcolm Bird, 

Associate Editor, SCIENTIFIC AMERICAN 

Everyone is wondering what all this psychic interest 
amounts to, has it any real value; can sane and level- 
headed people find anything in it? Mr Bird who, as the 
guest recently of Sir A. Conan Doyle was privileged to 
play Sherlock Holmes in the psychic field, has written 
this complete record of his experiences with the Psychics 
at home and abroad, seances and psychic adventures in 
London, Pans, Berlin and Munich, and with the leading 
U S mediums "My Psychic Adventures” is a thrilling 
book as well as a scientific treatment of this great new 
science In the eyes of a trained observer, you can see the 
psychic world at close range Pnce $ 1 .50, postpaid $ 1 65 

SCIENTIFIC AMERICAN HOME-OWNERS’ HANDBOOK 


For the man building his own home, the man buying 
a home, or the man who already owns one, this new 
book is an indispensable handbook of the best advice 
on building methods and construction materials 

It treats fully home-building and ownership; how 
to buy land, how to know materials, the frame house, 
brick, hollow tile, stone or stucco house; interiors; 
plumbing; lighting and heating, labor saving devices; 
upkeep and landscape gardening, etc. The only book 
that gives the home-owner the legal phases of owner- 
ship, leases, water rights, city taxes, etc 

Pnce $2 The home-owner and home-builder today 
should get this book immediately for its practical 
assistance 

TIm MW li lUvtMd adlUoa of 

SCIENTIFIC AMERICAN I SCIENTIFIC AMERICAN 


ALMANAC | 




, All the old-fashioned features 
of the almanac brought up-to- 
date in thumb-sized editions. 
Includes standard time, the 
weather, cloud forms, storm 
signals, thermometers, anniver- 
saries, flag manual, salaries of 
officials, dr ownings and acci- 
dents, year 1924 calendar, 
planets, star maps, signs of zodi- 
ac, postal information, etc. All 
available In pocket size, ques- 
tions of everyday answered in 
the turn of a page. Price 2 Sc. 


(Continue from page £77) 
chines for metal pain, ao<l a notable in- 
crease in the number of tool* for automo- 
tive repair wort — Am. UackkUit, DO .3, 
p. 83, 

The Inert aain* Use of Pressed 81 eel is 

due to tho rapidity with which pressed steel 
parte can be made, and their relative cheap- 
ness when produced In quantities. At pres- 
ent a large, new field for the use of pressed 
steel purl* 1* being developed In many 
Instances it has been found advantageous to 
repluee gray Iron nutlnga with pressed steel 
parts. Covers, frame*, boxes and other metal 
parte thut euu bo mode conveniently from 
prusecd ateel are lighter, stronger and 
cheaper An Iron casting must be reasonably 
thick to penult molding and afford sufficient 
strength Iho pressed stnol part can bo 


wltbont damage Being thinner, the steel 
part is also lighter, un important consider- 
ation with pros at high freight rates, whin 
the manufactured articles have to be shipped 
long distances Tho only serious factor In 
this promts Is the cost of tho dies. Botne- 


l/noAfsrry, 21) 11, p 800 
Melting Malleable Iron with Oil— The 

I xtremo simplicity of cnmnrting « coal fired 


capacity of nine toot ter hear, nay few 

backet apparatus operating os a monorail 
| trolley syeteuv, two bolanoed elevators bslng 
used to hoist the skips to tho ehargiag fioor 
level Each skip or charging bucket la aoa- 
pendod from an automatic scale which con- 
stantly indicates the load being carried As 
the buckets are filled in the yard it la only 
necessary for the workman to load in • Dough 
charge to bring the scale pointer to a pre- 
determined figure. It Is just as easy, there- 
fore, to loud on the correct weight as sums 
other amount, as workmen ore wont to do, 
continually The best way to do the job is 
also the easiest way, assuming uniform chart 
tng A second feature is the Cornet distri 
button of the charges in the cupola by rsa 
son of their being dumped alternately into 
hoppers on opposite aides of the stack. — 
The Foundrg, 61 12, pp. 476-8. 

The Oxy- Acetylene Method of Catting 
Metals is finding an increasing number 


ptishi-d with this process are made through 
the elimination of special forgings and oust 
lugs and the substitution of parts cut from 
stock sixes of machinery steel, staelplate, 
bars, billets, angles, chnnnsls and other read 
Uy obtainable materials. The uao of steel 
plate or ateol Blabs rather than special cast 
mge or forgings often makus possible the 
production of lighter, stronger machines. 
The cost la generally leas than when special 
costings must be made, and in all coses the 
employment of stock material, by eliminat 
lng the delay incident to the production of 
special parts, cuts to a minimum the time 
necessary for special production. Lately tint 
practice has been finding favor, where im 
portnnt forgings nre being enf ' 


The moat complete book of 
receipts published. In the re- 
vision no material matter has 
been eliminated but additions 
made to bring it up to date A 
careful compilation of about 
15,000 selected receipts and pro- 
cesses. As indispensable as a 
dictionary and more useful. 
Bound in fabrikoid. Size 61x8} 
inches. 1077 pages, 200 illus- 
trations, now in 83rd thousand 
Price $5 50 in New York, 
Chicago $5 76, Pacific Coast 
$5 98 Points proportionate. 



Hoot you the Scientific American’* “Radio for Every- 
body? ' Have you read "CWessfoni of a Confidence 
Man ” and “Behind the Motion Picture Screen ?“ 

SCIENTIFIC AMERICAN 
PUBLISHING COMPANY 

MUNN & CO. 

233 Broadway, Naw York, ft Y. 


duralumin Is tcm]>ercd by immersion lu a 
salt bath touted to 480 degrees fVntlgr.do 
or 600 degree* Centigrade and qucucblng In 
boiling water The suits employed arc potar- 
slum nitrate and sodium nitrate, iu equal 
part*. The object of the quenching bath 
im to remove the hiat from the metal at a 
rata beet suited for the qualities desired 
and the bath has no virtues other than 
nraov lug the heat Recent investigation has 
demonstrated that air-cooling U slightly bet- 
ter for annealing. Tempering duralumin 
differs from temiicring steel In that while 
steel hardens at once, duralumin becomes toft 
ut first, then hardens gradually and reaches 
maximum hardness in ubont 100 hour*. Du- 
ralumin heated to 370 degree* Centigrade and 
quenched remain* soft and workable for ap- 
proximately 24 hours. If heated to 610 degree* 
Centigrade and quenched it also remain* soft 
for the same length of dm*. But after heat 
treatmont at 610 degree! Centigrade (he 
herduces and ductility Increase. The beet 
properties are obtained at 610 de g ree * Centi- 
grade. But it must not exceed KB) degrees 
• Vntlgrnde, else the metal will **bora. H 
Quenching baa nasally been don* in cold 
water If exposed to salt spray duralumin 
quickly coat* with oxides which, however, 
aro a protecting coating — Jf mhewfea l World, 
71 1802-8, pp. 877-8, 806-8. 


por coni in uw mouuioe of elasticity, an 
addition of 4 per cent to 6 por cent of sine or 
aluminum, and of 8 per cent to 10 por cent 
of cupper is required. Them very light alloys 
hare a maximum tensile strength of 18 tone 
per square inch Magneaium is very coe- 
rcible and its alky* are artill more so. It 
ia inflammable and la not recommended for 
nee in Internal combustion motor parts sub- 
ject to high temperatnre. The resistance of 
them alloys to alternating stresses of pres- 
sure and tension Is not comparable with that 
of steel and their modulo# of elasticity ia 
poor Magnesium alloy* may be oast In air, 
although casting In vnnonra is better whan, 
ever practicable,— JTagfctesrinp, 115.3000, p. 

influence of the Baa# Metal cm the 

posited on strips of copper having dsfinite 
strncoma. The results, aa shown by phono- 
graphs, show steady that under certain won 
ditions the mic restructure of e le ct rvlytic oop- 
per la a dlnot of dw 

of the bam copper That the eteetrolytte 
deposits have not simply Aa asternal torn 
bat also the internal structure of As copper 
on which they are deposited may ha sesn 
from photographs of the etching figures of 
the eryatah of tho electrod e posdt Them have 
the same orientation as thorn in. the cast 

^-P*™****- - U 

that under certain conditio** the (trustor* 
of n stectrodepos f t of erne metal aaay bs 
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A SIX MONTHS’ 
SUBSCRIPTION 

FOR ONLY mUL 

(Ttfc b MwJMf malar *rfad 

An Army of Boys 

more Man 400,000 atrong 
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Absorbine J 



that of UMkthsT oa which It is I 
loot of the me tali have timilor 

1, and In allojre such a* braao 

produced by fuaion, within certain ranges 
•tome of aloe can replace tbooe of copper 
without chan (tin* the atomic apacing. Crys- 
tal srowth ie especially probable between 
nickel and copper, or ailver and gold, both 
palre of which have almost Identical atomic 
•pacing*. — Brat, World, 18-fl, pp 180-2. 

A Newly Developed Cell for the Rapid 
•portion of M9 Silver from anode* con- 
tain* high percentage* of bun liaa been 
developed by A. II W Clean, Deputy 
Maetur of the Royal Mint at Ottawa. The 
la are circular. 30 lnchea in diameter 

cathode* rotate at a peripheral *peed 

of 40 feet per minute The cumut density 
rang from 76 tu 100 ampere* per equnre 
foot. The electrolyte 1* conteincd in the an 
nular apace between the outer and Inner 
walla of the cell*. The cathode carrier 
a light ball bearing Owing to 
. designed cathode, and apcclul gro..,. 
tag of the anode* the current become* a pul- 
aattng one The cathode* are automatically 
•tripped by means of a scraper, thus keep 
Ing the resistance of the cell constant The 
deposited silver la dense and crystalline 
la invariably as high as 090 flue and 
times reaches 000 0 One great advantage 
la tha great redaction In the amount of 
p redone metal* locked up in the process s 
the reduction in the time they are loel 
up. effecting a sating in interest chnr* 
The amount of flue silver produced per t 
per hour ha* been more than doubled. 

A Rapid Teat of the Durability of Gli 
furnished by the reagent narcotine hyd._ 
chloride A dilute solution of the reugwnt It 
mado, consisting of one part by weight. In 
1000 parte of distilled water It must be made 
' ry resistant giaaa. 


water temperuturc and kept thus some time 
The vessels tu be tested are washed with die 
tilled water, acetic add and alcnliol suecro 
si\ ely, are dried and brought to 100 dogrccs 
Centigrade in a water bath The reagent 1* 
red into the vessel about to be tested, 
heating is continued and the solutlou 1* 
trred at Intervals of 10, 20, 30, 46 

00 minutes. If a cloudy deposit upp 

within ten minutes the gloss should lx. re- 
jected as poor nines. If It ap 
20 minutes hut doe* not inen 
hour, the glass Is better but still not good 
inougli to be used for medlduus In which 
alkaloids are usod — The Ola,, Indutlry, 4 U. 
pp. KJ8-0 

A Smi 

to Steel prevents the rapid 

otherwise takes place urm.T Ho- 
of the weather and of the adds 
factory smoke Recent observation* have 
proved thut steel freight cars built in 

have been deteriorating very n _ 

..... o corrosion lint some boxcar* with 
Iron bodle* built in 1802 by tbe Baltimore 

still In existence and 

icet* of the bodies are 

preserved, notwithstanding they did not 


A piece of this plate was analysed 

found to contain a very low carbon 

content, 02 per cent of sulfur, 034 per cent 
of phosphorous and .54 I 

Low carbon stool now C- , --- 

car work U about si follow* Carbon, 18 
par cant , sulfur, 046 per 
016 per cent to 036 pel 

J50 per cent , copper, nom 

of copper steel and a piece of ordinary stool 
plate were Immersed In a saturated solutl-- 
of sulfate of iron sere pod from tbe aides 
a weathered car of Mtuminon* oonL The 
result showod that tbe copperlees steel 
lved at about 26 tiir- **■ - ‘ 


„ used in the repair i._ - — 

of which mu*t be rebuilt after only 10 
12 year* of aenrioe .— UoUtooy Ape, 74 28, 
pp. 1427-80. 


by the € 


_. a percentage of! 

now about 60 per oentf 

Mextoo produce* about 26 per cent In U22 
Oklahoma, California and Texas each pro- 
duced roughly one-third of tbe United States 


THIS IS THE AGE 
OF POWER! 

The More You Know About The 
Economical Production of Power, 

The More Successful You Will Be 

npHE maintenance of civilization on 
-*■ its present plane, depends on power 
artificially produced. There is no more 
vital problem engaging the minds of 
engineers and scientists, than the pro- 
duction of more power with less waste. 

The marvellous results accomplished 
in this field will be displayed at the 
Power Show. An impressive array of 
apparatus (much of it in actual opera- 
tion) will show the latest methods of 
generation, distribution, control' and 
utilization of power. 






ad*am G1.W1 Brothers 
HhnU, Dapt. WAAL 




Mfcm ■«». ♦.» 

and we will tend you free thla 52 pace 
catalogue of radio aeta and parts. It alao 
contain* explanation of radio term*, 
map and list of broadcaating atationa j 
and much radio Information, Including I 
am explanation of aucccaaful hook-up* /, 


You win be a maxed at the low wngSBIBM 
Word a quote “A complete tube fai&S, „ 

having a range of 500 (idle* and more. ^ — *"» IB 
Including tubes, head aet.batteriea, and 
antenna equipment, at law at $23 50 " 

Thu catalogue contain* everything for the expert and amateur Complete 
aeta and every improved pert for building sets, all the "ru t up-to-date de- 
vice* — at the loweatpoealble price*. 

l Ua dq n M rt w tor Kato 

Montgomery Ward 5a Co. ia headquarter* for Radio, — m«g everything dir e c t 
by mail without the uaual “Radio- profit*.” Why pay higher pries*? Ward 
quality i* the beat and the price* wUl often eave you one- third. Everything 
■old under our Fifty Year Old Guarantee,— Your Money Back if You Are 
Not Satis fied. W rite toda y for yo u r copy o f thia complete 52-page Radio Book. 

Mantgdmery^v^^ 

■TW( ^rt MrfOrdwHowi»lKfaytfatMoil ftr» ^d|i W 


handling tel 
tween t atullna Inland, ; 
of California, and the i 
syatrm, bus been replaced by a submarine 
cable. The llcenae of the radio “talk 
bridge” expired on Angnat 1, and the De- 
partment of Commerce bad requested that 
Ita operation be diaeontinned, making it* 
wave- length* available for broadcaating. The 
capacity of the ether for radio meaaagea la 
distinctly limited and when each aervlcea aa 
broadcaating ablp-to-eborc telegraphy and 
tilopliony, radio com panne*, etc, whleh ean 
be handled only by radio, have been ac- 
commodated, the available wave-length* of 
the ether are about exhausted. Consequently, 
the ciuiuge from radio to cable in a case like 
Catalina Island, where the cable la not only 
. feaaible but more economical than radio, Da 
for the good of the aerviee 

Reducing Guesswork In Tuning. — The 
chief of the rudlu section of the Bureau of 
Standard* hits published in the July issue of, 
Itadio Hrvmlcant an article entitled “Reduc- 
ing the Guesswork In Tuning," which give* 
a general statement of the root bode em- 
ployed In establishing frequency standards 
end making them nvuliable to the public. 
The Second National Radio Conference rec- 
ommended that radio broadcaating and other 
transmitting atationa operate accurately on 
the frequencies to wliloh they were assigned 
The attainment of the necessary accuracy 
is made possible by Improvements Vhleh 
have bn.n carried out daring recent months 
at the Bureau of Standarda in lta frequency 
measurement*. Standards of frequency ean 
now be furnished which permit the eetting 
of transmitting stations on the correct num- 
ber of kilocycles. The fundamental frequency 
heels has been established by four Indepen- 
dent methods of primary standardisation. 
The frequency standards am famished 
through the transmission of standard fre- 
quency sign ala which have been described 
in recent Issues of the HuOtti* in tbs tast- 
ing at wave meters, and In the measurement 
hy the Bnresta of frequency of various trans- 
mitting stations, the frequencies of which 
are known to be kept constant 

France radio broadcasting* J^akSTquitJ 
a hold Any private parson ean now own 
and operate a radio rood ring set although 
an annual fee of 10 frane* Is charged hy 
the French postal authorities to OB owner* 
of radio receiving aata. 8 pedal ll i nn an 
required for the operation of tranwaittlag 
seta. Rroadoaadng is carried out In the 
Faria region by the BUM Tower, the So- 
out* Frmncslss Radio KUetriqne, and tbs 
Superior School of the Postal Telegraph and 
Telephone Serrioa* of tbo Gorarhmrot Th* 
length of war# mod by tbo UCri Tower 
la 2000 amtan, the principal Ham* hrowj. 
eastad being waatbar report* stock esehang* 
news, and a radio concert srary svsaisg. ac- 
cording to Jlsedrioe ^irorM t ^Th* len gth of 
wav* Peed kg the Baal did ntatdai dha* 
triqa* It 1780 mat**, firir mm mm hewad- 


nnleatioua between 100 and 
200 meters, only one oouM be carried on 
between 1000 and 1060 meters. It la vary 
simple to obtain the approximate relation 
between kilocycles and meters. For exam- 
ple, knowing the wave-length In meters, di- 
vide 800.000 by the number of kilocycles, 
which will give the wave-length In meters. 
A table which may be used for rapid and 
•oenrate conversion can be obtained from 
the radio laboratory of the Bureau of Stand- 
ards. 

Broadcasting Realistic Piano Mastc 
has long been a real problem for tbe radio 
engineer The difficulty Is similar to that 
which has confronted the maker of phono- 
graph records. The blows of the hammers 
ou a piano are dietinguiiheble. bnt the sing- 
ing quality and tbe overtones which are 
relatively weak have not bean properly re- 
produced through loud-speakers and tele- 
phones in tbs past. Baglaeere connected 
with the wax studio at Sohenectady have 
devoted a good deal of time to the eolntlon 
of the problem, and they hare now devel- 
oped a device which will make the pisno 
solo a real feature of the broadcasting pro- 
gram. The device, la brief, co Delete of a 
magnetic system betwaaa the poles of whtah 
1* pivoted a suitable ootl system. Tbs mag- 
net Is firmly fastened to Os frame of the 
piano and the Oofl is anchored to the sound 
hoard. By sm*hs of this ptek-np device all 
tones In tbs piano are faithfully eonvsrtad 
into corresponding aisetrie c u rrent* which 
control the radio transmitter. When beard 
on the load-speaker tbe piano Is no longer a 
tinkling sound. The Helena* cats all the 
characteristics of die turnnrafnu type of 
instrument, sock aa tbs Mow of tbs hammer, 
the singing tons and tbs oratt ones. Tbs 
piano pick-op Is fra* from the familiar hisa 
of the carbon microphone a* writ *a the 
ohjaetioaafcl* bleating that fake* plae* when 
an artist plays too lowHy for tb* mleroptwm. 
When the carbon op eoadeneer mteropboa* 
is used to pick op a vocal aolo with piano 
secern pasUuMat the problem I* to plae* tb* 
ariero&m* la anoh a poritioo that It pUta 
up boSTyoto* and Inatrnrooat la tfcrir pcopar 


fsdas eo t: la other wort*, th* salolst “para* 

sssgagm 

kmmmm 
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9 bird Down 

Two yards to Gain/ 



Get the Returns with a Radiola 


Wild shouts from the crowd— 

“Hold that line! Hold that 
liner* Every play— every cheer 
from the rooting section. Clear 
and loud and real. With a 
Radiola. 

It must be a Radiola. Look for 
the mark. When the “bunch** 
comes round to get the scores 
—you know your set will work. 
When the club holds open 
meeting, and the dub room’s 
filled— you can count upon it— 


always. When the big news is 
coming over— or an opera— a 
Broadway play— important 
stock reports— the set with the 
Radiola name and the RCA 
mark is always at the peak of 
performance. 

Whether it’s a one-tube Radiola, 
or the stately Radiola Grand, 
the name with the backing of 
the greatest research laborator- 
ies in the world stands for qual- 
ity in every point of make, 
finish and performance. 
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"1 traveled 20,000 mile* in one 


. o 1 hwr Station KHJ (Lot Ana.laa), 

CFCN (Calgary, Canada), WBAF (Naw York) and 

otbara aa far away In ona avanlng of four houra 
and twanty mlnutaa 1 haard 30 atadona, acattarad all 
ovar tha continent Tbaaa atadona wara a total dfa- 
tanca of 20,373 mllaa from my home. ' 

Many wondarful and unaurpaaaad dlatanca racorda 

bava been mada during 12 yaara arida uaa of Tuaka- 


poUs. Armstrong circuit, Uctmtd under Patonl No. 
1,113.149 Prict S73. without bulbs. battsrin or 
Ask for special circular No. 20B. 


jet the 


day's troubles 
sink With the sun 



r I ’HEN turn to your Tuska Radio, 
I and be whisked around the world 
as if by magic. A touch of the 
dials, and you are in Davenport, lis- 
tening to a singer with a voice like a 
nightingale. A slight movement brings 
you to Philadelphia to hear the rolling, 
majestic music of the greatest organ 
Regretfully, you turn away, to pick up 
the latest flashes of news from New 
York. In those few precious hours 
between work and sleep, you live m 
Radio Fairyland, where you are mas- 
ter of distance and ruler of a host of 
entertainers. 


Will you give your family of your- 
self the pleasures of Tuska Radio, 
which educates, soothes, amuses and 
tpif»w all of you traveling inexpen- 


sively? Here is the receiver that 
always works, that annihilates miles, 
that brings in music and voices sweetly, 
clearly and undistorted It is the ideal 
set for busy people who want the thrills 
of radio without the tinkering 

For a dozen years, Tuska-built radio 
receivers have been famous for ad- 
vanced design and painstaking New 
England workmanship The Tuska 
receiving set of to-day is not only up 
to date, it will still be good for service 
in five years or more Tuska Radio 
will give you hundreds of dollars of 
value in joy for every dollar it costs 
you. It will never disappoint you or 
your company. We will send you 
the address of nearest Tuska dealer 
on request 


THE C. D. TUSKA CO„ Hartford, Conn. 


TUSKA RADIO 













SCIENTIFIC AMERICAN 


287 



20 of the worlds finest Turkish cigarettes 
for 30 ^— a triumph in volume pmdudion 


ciyrihemUmidd 

firjmrlMxujytbur 

-that easy chair hour 
when every man feels 
entitled to lifers heft 

Pail Mall Speculs 
9Qwm*-pl*me* ' 
Sofir&X 



Wherever men smoke, Pall Mall 
is known as the aristocrat among 
cigarettes Its exquisite blend of 
the choicest Turkish tobaccos has 
never been successfully rivaled 

Now Pall Mall comes to you in 
a new size package— priced so 
moderately that even the thrift- 
iest may smoke it consistently— a 
super-value Pall Mall -made 
possible by greater output and 
new efficiency in manufacture 

“A shilling in London— a quar- 


ter here ’ The world has gladly 
paid that for ten Pall Mall “Regu- 
lars ” But a nickel more buys 20 
of the new Pall Mall Specials- 
6hghtly smaller in girth, and with 
plain ends, but with the inimi- 
table Pall Mall quality left intact. 
Try them tonight m your easy 
chair hour that hour after the 
day s work when men demand 
the most from a cigarette Give 
Pall Mall the“Luxury Hour” test. 
Soon you 11 smoke them exclu- 
sively New size m plain ends only. 


20 for 30$ 

WIST 01 THE ROCKIES 20 fir ^ 


tempehatubeinstruments 

INDICAT1N9- HtCORDIH® - «OHT*OUUHS 

and 

High Speed Production 

Where every pound of »team 
and every minute count Tycos 
Temperature Instrument! get 
the exact results you want 

No matter what the process a 
Tycos can be found that will in- 
dicate, record or control the 
temperature. 
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KutRBANKS'MoRSE 



motors 


Reduce power 
bills, pra&ically 
prevent shut- 
downs due to 
bearing trouble, 
cut production 
costs. Operate 
equally well at 
any angle onfloor, 
wall or ceiling 
without change 
or adjustment 
EA1RBANKS,M0RSE & GQ 



Travel aad Exploration Notes I 

Th* Etacfc-BUl Platypu With I/s— 
That nriaa and temperamental bird hub 
mai th* dock bill platypus so rare to Sod > 
In captivity ha* been brought to the Naw 

Tork Zoological Park recently from Aua i 

trail* aad U now becoming aocnatomed to 
mr oovlroumeoL j 

tfanason's Pragma— After staying 
- . >r on tt range! Inland in the Arctic 
Ocean the advance guard of Stefanason * 
exploration and development expedition to 
the Far North la to be brought back to 

*■ on the power achoonrr Nokatak 

purtr which landed on the inland last 

wr u am I to have ht l»ted the British 

flag and claimed the territory for ( rent 
Britain Previously the lan 1 Ima beou re 
gardod aa Russian tomtiry norording to 
ahip captain* familiar with the Arctic 
Rctarn of “The Quest ‘ The Quest, * 
with the Shaekliton IU »Ltt expelitlin hi* 
left Cape Town and arrive 1 at Bimonatowi 

on Tuly 7 Afhr a fiw dnjr* there alic 

nailed for home via South Trinidad and Rl 
Janeiro It is pre>|»wd to spoid t*< 
.a st Sonth Tnnllal thp nnlnhobitate 1 
volcanic island in the Sonth Atlantic T he 
Island hns been fn inently visited notably 
by the Ihnrovrry in 1001 and the Vnl 
hnlln In HJOfi At an earlier date It ob 
talnel fame by reason cf stvoral search's 
fc r bnriovl treasure The Quest ja ex 
parted at Plytnonth enrlv in the fall 
Fxploration* of the American Museum 
of Natural History —Dunns’ the present 
iv nr a lunar number of expedition* hum 
lie* n sent »ut by the Amerl an Munenm <1 
Natural History than ever before Tndtors 
i Museum mnv follow the mivemint* of 
expedition* by referring to a map of 
rorlil hanging in one of the corridors 
with label* showing the locution of tho cz 
ploring partii* A glnnre at this map show* 
Ecuador Ilraril Bntish (,nlann tho Ho 
mlnleun Republic the Reality Inlands 
Queensland \natrnlm New f< iindlan 1 Ar 
tie N M aa well aa wlleljr drift rent poit t* 
In Pnmpe aid the T nlted Btstos inelulel 

g the place* when work is In progr «• 

earat oi la vloflmtvly planned for the 



Pwr Bearing Animals in Captmty — 
vportsnt progress hns been nin lu In inv i 
.rations pertaining to tho rearing of will 
fur bearing animals In captivity Fnr farms 
ars reported from twenty five States where 
foxes skunks raccoons mil k* opossums 
martens, muskrats squirrels uu I beavers arc 
raised It la estimated that BOO ranchi r* 
are raising gilver foxes in the 1 tilted Rtate* 
that they have between 12 000 and 18 000 
captivity and that the value of the 
mt It about $S 000 000 flio dlscnv 
. of the fact that martens breed tho last 
of July and in Angnst baa solve I the pmh 
lem which bos heretofore prevented tho sue 
esasful rearing of thesa animals in ciptivity 


n the 




make nse of the air aceorllr.. 
Major O B. Carr a Bring offlexr attaeheil 
to the Shsckleton Fxpodition who has just 
returned to London in advance of his com 
radea on tho quest Very few people rrnllse 
bow mild th* Arctic and Antarctic summer* 
really an or the wonderful Improvement in 
aircraft he ears In the Pull*) re her 
Tho German airship of to lay la capable of 
'“la trip to the North Pole nn 1 bark I 

London a distance of more than 4000 

miles within a week Fuil for the whole 
Journey mold be carried end no landings 
modi This proves that before long wo will 
have Pilar exploration witbnnt rear* of 
work and hardship lhiring the seven wieks 
they wen in the in the lowest temperature 

ded was five degrees Fahrenheit and 

iverag* wsa approximately 20 degrees 
The wind averaged from sight to ten miles 
an hour and the air and sky were won lev 
fully dnr no dear that mirages weie fre- 
quent The records ha kept shewed that 
they had more than 300 perfect flying honra. 
In condl Hons such as those the airplane 
rouM ban been used without difficulty At 
A9 degrees 18 minnteg sonth thsy wen 
blocked from going farther by lea It was 
her. plans* mold have done valuable work 


(Beating Hud they wen spprosebiog th* 
Aatareda Continent It was th* cgdnfcm^ 



MM pnfa M to otl 


Long belt drive* are often unnecessary and extravagant. 
Meeseco Short Center Belt Drives do better work and 
permit of important economic* in space, elimination of 
power waste through slippage, length and width of belt, 
and wear and tear on bearing*. 

Initall Meeteco Drive* wherever twopulley* can be 
placed conveniently on dote center*. This policy will 
give you much greater freedom in placing your variou* 


Meeteco Drive* may be installed vertically or in any 
other position. We submit design* and estimates for 
any type of belt drive on short centers. 


jeffi ptt frieb ( Eompanl| 
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(^Announcement 

BMBUNN &. COMPANY wish to announce the 
WjlM opening of a branch office on August 
flp fl 10th in the Van Nuys Building, Los 
Angeles, California. This office is in charge 
of Mr. James A. Koehl, an attorney of many 
years experience. 

To facilitate the preparation and prosecution 
of patent applications for our clients who 
reside m different sections of the country, we 
have offices located at New York City, Wash- 
ington, D. C., Chicago and San Francisco. 

The clients of Munn 6*. Company, as well 
as all inventors residing in the locality of Los 
Angeles, are invited to avail themselves of the 
services of this office. 


MUNN & COMPANY 

PATENT ATTORNEYS 


Wool worth Building ■ 
Sdamidc American Building 

teafe-- ' - 

S10 Van Nuy» Bufldtnf - 


CAL. 





The Wheels of Progress 

Progress follows the street car Com do efficient street car service vitally con 
munity growth and development depend cems you For if the electric street railway 
upon it It is difficult for the individual to in your community is not getting treat 

advance in a community that is not male ment that is fair and right it will sooner or 

mg progress later hamper your town s progress and 

Individuals, industries and commum your prosperity 
ties all thrive where there is adequate and Westinghouse Engineers have developed 
reasonably profitable street car service— apparatus that makes the street railway car 

but not otherwise the most economical the most reliable and 

No matter where you live or what you the safest of all mass transport mediums 




The success and permanency which 
has characterized the FEDERAL Motor 
Tuck Company in building transportation 
units is due to two main reasons. First* 
die very latest and most modem design 
known in the engineering field. Second* 
FED E R AL 5 unswerving constancy to 
the Jbest materials. FEO ERAL 5 are the 
mosf%fcpertly engineered units that 
brains and money can produce. $ ® 


^FEDERAL 

l Means ^Another Satisfied ‘User’ 


THE FEDERAL MOTOR TRUCK COMPANY 

Detroit, Michigan. 






Scientific merican 

C the Monthly Journal oP Practical Information > 





up’tO’dac* » nd satisfactory pimnn f vehicles 

A good track like FEDERAL redaces 
the cost of transportation —When 
yon boy a FE D ERAL you pay less per 
year and per ton for delivery op- 
eration— FEDERAL modem design 
tracks give yon more miles per dollar 

0>lFEOeRAL. 

Means ^Another Satisfied ‘user . 


THE FEDERAL MOTOR TRUCK COMPANY 

Detroit, Michigan. 
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Ball Bearings on Deck Motors 

Need No Attention Prior to Unloading at Port 


OUBMERGED for limited period* when 
O the green seas come aboard and tilted 
at vartoua angle* when the vessel roll*, the 
electric motor* for driving cargo hoi*t* 
and wine he* on thl* «hip mu*t be fully 
protected against water and leaking oil. 

So effectively are these unusual condi* 
tions met with Skayef self-aligning ball 
bearings operating in specially designed 
housings that no attention such a* plain 
bearing* require prior to unloading at a 
port is necessary. The special design of 

THE SKAYEF BALL 

Supervised by BKP INDU8THJ1 


bearing housing positively prevents water 
coming in contact with the bearings and 
also prevents oil from over flowing into 
the motor frame. 

Added to these advantages are the main- 
tained precision and high load carrying 
capacities for which BKP marked ball 
bearings are noted. It is because of the 
superior service received from this type 
of bearing that it is so extensively used 
on industrial, marine and automotive 
machinery of all kinds. 

BEARING COMPANY 

V INC, 165 Bro*dw» y , New York City 



Tht Hit lust Exfinulm 
•f th» Btmrtmt P rimcWt 
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Bright Streets are Busy Streets 



the bnght street* you find the auc 
^ cesrful shop* downtown and the finest 
homes m the residence sections 

It s there you see the pleasure seekers 
the attractive show windows the best 
hotels and theatres 

Its there you can drive in safety and 
comfort on the best pavements or live 
without fear of the night prowlers that 
infest dark neighborhoods 

Well lighted streets br ng population and 
prosperity to a city and safety and satis 
fact on to its crtuen* 


Modem electric street lighting earns far 
more than it costs It will make your com 
rnunity a bnght spot on the map known as 
a good place m which to live and do 
business 

As a tax payer as a public spirited 
c it i ze n as a home owner aa a business 
man you profit by better street lighting — 
and should encourage it 
How well and economically it can be 
done can be learned by addressing the 
nhumnatmg Engineering Bureau in care 
of any Westmghouse office 


W ESTTNOHOUS8 BLSCTR1C a HANUTACTUTUNO CO Of» a arMMCI 
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Ofierajmn the Stage ~^R)otballjnm theBdd 

with a Radiola IV 


Radiola TV. 

A long distance receiver made 
with the perfection for which 
RCA is famous Mahogany fin- 
ished cabinet; with four tubes 
(one spare), head phones and 
plug; silk covered wires $2 75 
At the nearest radio or electrical 
dealer 



Send for the free booklet 

that describes every Radiola 


Tune in— then shut the doors. 
Sit back and listen to the 
music that’s being sung a hun- 
dred miles away. Dance to 
fine orchestras playing in the 
big cities. Call in the crowd 
when the big game is on. 
It’s real! 

Enclosed in its fine cabinet— 
with all its workings hidden— 
with its batteries inside— and 
its loudspeaker built-in— 


ment. Simple, powerful, de- 
pendable. Not only by virtue 
of its radio construction, but 
by the perfection of its work- 
manship and finish. It gets 
distance— gets it simply and 
clearly, at the turn of a knob. 
And fits with dignity into the 
finest living room. 

Tune in— the air is crowded! 
Fun— musk— education— big, 
exciting events. listen in on 
them all with a Radiola IV. 


Radiola IV is a great achieve- 

Radio Corporation, of America 


RADIO CORPORATION OF AMERICA 
Dept. 2081. (Addra. offic. neunt yon.) 


Brim Ad*-. 


» YoA 10W.U Mi CM—* M. — «.fc 

Radiola 

m*»pw**f* " 
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The Drama of Disputed Documents 

Some of the Tests by Which the Expert Reveals the Forgery for What It Is 


4 MAY, 1871, won begun. In the Court of 
Common Fleas of lxadon, the greatest 
modern trial of h cane Involving falsifying 
and forgery The action had been brought 
for the purpose of dispossessing the 
(run fees of Sir Alfred Tlcbhome, minor. In 
of Die plulntlff, who proclaimed himself lo lie the 
long missing Roger Charles Doughty Tlrhlsirne and 
rightful heir to the large estates of “his" father Tim 
trial of this civil uctlon and the resulting criminal pro- 
secution of tlio claimant required all of three years, 
consumed enormous sums and brought the principals 
world-wide notoriety It pot upon the musty court 
records of the day one of (he strange and ubtdlng 
romances of crime 

Having ls-en crossed In love through an unrequited 
passion for his cousin, the young heir lo the baronetcy 
of TU lilmrnc set out from England In 1853 for the antip- 
odes. Ills ship, the “Itella," touchml at Rio and put 
down to sou from there, to return no more Tlchborne 
and all Ids mates of the voyage went down to the dark 
ports of the missing, and In doe time the British courts 
In chancery determined his death and Used the suc- 
cession of the title and estates. 

Only the yonng nobleman s mother dung with plain- 
tive pertinacity to a belief, 
a hope, that he might have 
survive*! Sens and the fates 


for the wrung maternal 
heart Lady Tlchborne con 
tlnued lo search for her lost 
son, mainly by asking ac- 
quaintances bound for Aus- 
tralia and New Zealand to 
seek for news of him In 
1865 a man numed Cubllt 
established a “Missing 
Friends Office” In Hj dney 
and announced this fact In 
the I/mdon Tlmra Cuhltt 
soon heard from Ladj Thh- 
bumo and undertook lo llml 
her son In the first namtlis 
of I Hf SI she began to reel I v* 
letters from n man who set 
himself up us the missing 
Roger and recited some of 
his advenlures since leaving 
London In 1853. He told of 
the Nlilpureik, hls pro* I den 
ttal resiue, hls eventuul ar- 
rival In Auslmlla, hls trials 
and hls wandi rings. And tlvough 


By Edward H. Smith 

sensitive young lord with almost tmeanny fidelity Orton 
got not only the obvious peculiarities of the Tlchborne 
handwriting but managed by some strange adaptiveness 
of iu<mtu)tty to achieve what must be recognised as the 
nervous and psychological characteristics, a feat which 
handwriting technicians everywhere will ; 
nest to Impossible The false heir i 
misspell Just su*h words us 
amiss, because hit principal education had 
l ranch, no donbt But what Arthur Orton, the cockney, 
could not do was to follow the phrasing characteristic 
of the man Into whose life and Identity he was trying 
to substitute himself Tlchborne hahltnally thought In 
French and translated Into English when writing letters, 
so that hls epistles teemed with badly disguised French 
Idioms. These were absent from the Orton letters and 
It was by this deficiency that the experts of that day 
fastened the fraud upon him 
The mnn who ccmrelved and very nearly carried to 
triumph this great Impersonation, 

Impudent Imposture, wn» eventually sent to prism as 
u fraud and forger Even after hls con action there 
wore many thousands, among them persons who had 
known the young Tlchhnmo well, who persisted In the 
belief that Orton was the time ' 


verse as tranatetlans of Third Century QaeRc or the 
creation of a Fifteenth Century Monk. Indeed, the main 
trend of falsifying and forging runs afar from the 
sh tiling and perilous fields of art In consonance with 
the modem taste, it finds its way among the marts and 
places of business. As a result we hare now more to 
do with false wills, bonds, legal conveyances and ac- 
count books. An enormous total of money Is got every 
year by such devlree— tens of millions, past question. 
And were It not for the perfection to which the modern 
technician In authenticity has carried hls work and hls 
art, the loot of the forgers would assuredly be ten times 
as greet Here la where the modem contest begins 
between the expert In hand and typewriting and the 



The problem of instrument falsification and detection 
rests fundamentally upon four materials— paper, Ink, 
removers and restorer*. Typewriters, enlarging camera*, 
delicate Instrument* for measuring loop* and pothook*, 
micrometer*, straightedge*, high powered microscope*, 
various chemical* used In analyito, reagents for testing 
the age of Inked writing end much knowledge of Inks, 
paper*, writing machines, handwriting, characteristic*, 
old manuscript* and the material* with which they 
were written are the lecandary forces which figure In 
the matter 

Ink la the stuff of prime 
Interest. In former tiroes 
gnllate of Iron, 


black alowly, after shorter 


air Gallate of Iron to stRl 
the basis of all commercial 
inks now used in tbe United 
States, but today more and 
more auxiliary substance* 


Enlarged typewritten 


made many mis- 
take* and pulimMe blunder*, the bereaved mother de- 
clined lo see uny fault In him and accepted him un- 
reservedly a* her vnnl*)ied son 
In rcsimnse to her urging* the Tlchborne claimant 
went to I .on don In 1»« and lagan preparing for an 
action against the trustees under the old Imronel'* will, 
made when the son wu* supposed to lie dead He spent 
more than five years In these preparations, not be- 
ginning hls suit until 1871 How he spent this time 
was developed at I ho two trials. 

The claimant was In rcnllty the son of » Wapplng 
butcher, l>y name Arthur Orion II* hml gone to Aus- 
tralia the tear after young Tlchlmmc had set out on 
hi* fatal \o*ugc In the antipodes Orton had suffered 
every manner of reverse and Impoverishment Finally, 
more In Je*t limn enmesl he began to pas* himself off 
as the Tli lilmme heir latter ettnte the Idea or making 
a grave pn Un<dnn and trying to win the eatate and 
title Orton wna a groan-looking follow of common 
education The man he vvn* trying to Impersonate wn* 
a British gentleman who laid been primarily educated 
In France and knew hls Freni h bettor than hls English 
These heavy nlwtnclcs seemed not to daunt Orton at 
all He determined to make htiuself act, talk and 
write like a gentleman By some means he got hold 
of samples of the reel Tlchborne heir * handwriting and 
set himself the task of learning to Imitate It Ills 
letter* to Lady Tlchborne reveal tho extent of hie 
success snd the depth of hto failure 
After what must have been prodigious Inbor unre- 
lenting discipline and unremitting devotion this com- 
mon and practically unlettered follow was able to re- 
produce the handwriting of a tenderly reared and over 


Not until a good many years later, 


tlon with the Iron base, for 
the purpose of giving the 
writing an immediate “good 
color” What happens to the 
Iron of the Ink after some 
exposure to the air to exactly 
what befalls a steel blade 
when air and moisture strike 
It — oxidation. Weathering 
deposits a red oxide of Iron 
on the steel It turn* the 
gallate of Iron Into black 
oxide. Hence all Iron Inks 
turn blacker aa they grow 
older, while the auxiliary 


w gradually fade. There Is, however, a 11 


n poverty Induced him to write hls full confession the proceee of blackening. At tbe end of abont eight 
a I /in don publication, was the donbt entirely cleared, years the oxidation to complete and no further change to 

■ ‘ “ ‘ " — n Inlro- observable.* 

This matter of the slow oxidation of commercial Ink* 


the falsifiers of documents and the experts In questioned Is the Imsls tor at 
Instruments of every kind, surely o~ *" — '* “ ■* ' ' — 


Falsification of various legal Instruments I*, of treated and the date at which It wax written deter- 


raost Interesting fonts per- 
il* uniat ah- formed by the experts who use their science for the 
i of society defeaf of criminate. An Ink-written document submitted 
to tl 


course, extremely old. Erasures have been found In 
the Nilotic papyri wblch apparently admit of 
terpretation ' ‘ 


limits. This bit of tbe 
expert’s technique ha* been found of almost limitless 
that of fraud. The even earlier cunet- usefulness in connection with tba doctored books so 
lorm writing* on the clny* of Bahylon were ao carefully often employed In bankruptcy eases. For Instance, 
protected by special clay envelope*, which would have Recently a firm of clothing merchants tolled, owtng 
had to be broken before the writing on the inner tablet Its creditors a very targe sum o* 
could have been changed, and so elaborately provided chased within a month Or Six a 
with seals snd the slgnstures of witnesses as to make declaration. When the case v 
it apparent that even the men who did the oldest writ- refe ree It wna found that oolj 

Ing ever discovered were cognisant of the forger and maloed. It covered a period of abont six n 

M* methods. Classic and early Christian manuscripts, vious to the debacle. AH the older records bad, accord- 


particularly those of a rellgtoL* character, have notor- 
iously been altered end defaced again and a ' 

Today fraud and falsification extend to ere . 
article of value or Interest Copied work* of art, old 
palimpsest* made to order, false signature* on pictures, 
fraudulent Incunabula, forged autograph* and spurious 
original manuscripts are being offered snd sold s 


the bank! 


2&X 


which brought the affaire of (bo 

_ balance. In other words, tbe book vmtqn of 

day Literary Imposture* are common aa atr, though cerate affairs cleared tba mark tat* of any aa 

the art ha* fallen upon evil way* since the day of of fraud and abewsd ft ' 

Hacpheraon and bis Oaslan poem* and Chatterton with tenure The c r edi to rs, 
hls heartbreaking Rowley larcbmunto, “recovered from believing that this hook 
tbe Redcllffe muniment cheat ” 

Now, alas, no one bothers to pahn off beautifully don* 


waa doctored. Urn very fact 

that tbe older raeords eeuld net ba pro d ttas l was ten. 
*“ — “ — * * **- — that this one 
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account book bad been speedily and Actively prepared, 
fret before the breakup. Such practice* are, of course, 
very common. They are one of the principal bases of 
the crime of fraudulent bankruptcy which, according 
to the National Association of Credit 1!«, coeta the 
honest wboleealera and manufacturera of the country 
about 400 million* a year in losses. 

There waa added ream* for suspicion in this sole 
book of accounts. It waa to be noted that all the entries 
In It were written in the same Ink and by the sanio 
hand. Moreover, there was so alight variation In the 
handwriting of the bookkeeper that the work had the 
appearance of having been written at one sitting, it 
being n well understood fact that no man or woman 
writes precisely alike at onv two times. Mood, the 
state oT health, the weather, the position while writing, 
the psychological state of the writer— nil these vary 
constantly and affect the character of the writing 
slightly bat obviously enough for the expert eye 

Dot suspicions are of no account in court. Unless 
something more tangible could be developed, this book 
would have to stand before the referee anil the claims 
of the bankrupts would likely be confirmed. The book 
was, accordingly, taken to that veteran examiner of 
questioned documents, Mr. David N Carvalho, who has 
been the chief American exponent of the art for fifty 
years and official expert of the district attorney a office 
for most of that long term of service. Hr Carvalho 
tested the ink on the first page of the hook and the ink 
of the last He found that the oxidation had pro* 
greased almost equally in both samples. Also, he dis- 
covered from the degree of oxidation, that the writing' 
had all been done within a period of ten or fifteen days 
and not more than 20 to 80 days before tlie bankruptcy 
Ergo, the entries had all been written at about the same 
time, they had not been made on the dates indicated 
and they were, therefore, fictitious. It waa later dis- 
covered that the book had not been bought until several 
months after the date of the first entries. Hie fraud 


eatlon of other chemicals, suih as the hydrn-sulfuret of 
ammonium, to mention only one, Immediately brings 
tl»e “removed’’ writing to sight— In deep yellow lines 
instead of black The white Iron oxide has been con- 
verted Into a snlfate and la as clearly legible ns ever 
This test has often been made in court, in tha presence 
of juries, with startling effect und usually sad results 
to tlie iierpetrntors of fraud 
It frequently hupiiona that men who plun frauds of 
this kind try to unth Ipute the expert by euuslng tlie 


the practice of “doctoring” accounts and falsifying « 


The matter of Ink remover* Is one I discussed some 
months ago In connection with check forgery and alter 
atlon It Is as well, however, to repeat the fundamen 
tala of the question here. All inks, being comparatively 
simple chemical compounds, may be broken down by 
chemical means. The exception Is made of aniline 
inks, which have no known chemical affinities. These 
take may, however, be instantly removed with a little 
water or a lick of the tongue. There are acid proof 
taka, and these have been largely advertised by the 
makers of check writing mechanisms. But It must be 
noted Immediately that "add proof" Is a term of ob- 
fuscation and deception Such inks resist Uie common 
adds well enough, but they do not resist a combination 
of add and alkali, which la what everyone uses as a 
remover Even tlie common Ink remover which can be 
bought in sny drag or stationery store makes swift 
mock of such pretentious combination*. 

These commercial ink removers are. 



Genuine signatures of the lair George P. Gordon, 
showing that he never wrote hia name in the same 
tixe, that he used the pothook at the end only once 
and the scroll underneath when he thought of it 

original documents to be written in aniline inks, which 
are then removed with the tongue or a wet sponge 
Naturally, theso Inks and this form of removing leaves 
little or no truce and the writing cannot lie restored 
chemically But the expert ha* still a method of cir- 
cumventing the crook. All paper of modem type Is 
calendered, which means that tt is Ironed nr finished 
between hot rollers. If a drop of water or fluid i hern leal 
touches the paper thereafter, the Ironed surface Is dis- 
turbed and softened Even If a long period of time 


little bottles and ordinarily 
labeled No. 1 and No. 2, In- 
dicating the order of their 
application No. 1 Is usually 
a Slightly red liquid, a 20 
per cent solution of acetic 
add. No 2, the white or 
clear liquid Is a 10 per cent 
solution of chlorinate of 
lime or soda. The chlorinate, 
contacting with the add, 
gives off chlorine gas, a very 
effective bleach of almost 
anything. This gas Imme- 
diately changes the black 
oxide of iron in the ink into 
white oxide and the writing 



elapses, this blemish remains Tire expert flnds erasures 
of this type by submitting the entire writing to the 
fumes of Iodine. Wherever a paper has been so erased 
the Iodine fumes cause it to turn blue anil to begin to 
show the prtvlously Invisible jam wounds or ents in 
tbs paper pulp, ftarh blue symts are then lightly dusted 
of technical edaea- with lamp black and the original writing may then be 
clearly seen. 

It must not he supposed that the criminal who falsi. 

the eye of the expert A simple end easy appH- lies handwriting confines himself to offenses against 


movers than this, bat the same principle underlies them 
all. The fact worth remembering is that nothing Is act- 
nally removed by this process. The chemical* which 
give tbs ink Its black color are simply whitened and 
made Invisible. They remain in and an the paper There- 
fore, they can be restored. 

The criminal, unless he Is a 
ttan, wnaliy fefls to 


property Money, goods, wealth— these are, of course, 
the root of his motivation, bat often enough tho criminal 
must use murder as a weapon to his end. Most older 
readers will remember tlie celebrated Patrick murder 
trial and cannot have quite forgotten the great jmrt 
played In It by tlie problems of forgery und handwriting. 

According to the cane laid down by the proaecutton, 
Albert T Patrick, an Inconspicuous New York lawyer, 
fume to be slightly acquainted with William Marsh Wee, 
n multl-mllllonalro cupllallst who had cuine from Texas, 
and conspired with Blocs valet, Jones, to draw a false 
will, execute some checks In Putrlcks favor and wrlto 
Patrick u number of letters, which could Is produced 
to show that ltlco und Putrlrk were intimate friends. 
Patrick knew enough to have the letters and the will 
written on n typewriter In Klees niiartiiicnL by Jones, 
who also did his masters secretarial work He then 
huil Jones study Bice's hnndwrlting so that he might 
be able to forge the old millionaire's signature to the 
various Instruments. 

Prnlmbly there wus no original Intention to murder 
IUcc, who was 81 y I urs old, very feeble and appeared 
likely to die ut any moment Hut extraneous events 
forced the conspirators to desperate action The old 
man was first wtukenotl with doses of mercurial pills 
and finally killed with chloroform, which wus placed 
over his face In u towel cone while lie slept 

Jones, however, made two mistaken. In writing out 
one of the large thinks made iinyuhle to Patrick ho 
wrote the luwytr’a name “Atari Instenil of ‘Allsrt " 
Tills blunder was found by tlie bank teller who refused 
to sign tlie i Ini k and tried to coiimiunlcute with lllce. 
Tlila slip caused the Interruption of the plun for cre- 
mating the bisly and thus destroying the evidence of 
murder 

The second mistake made by Jones Is one common to 
forgers of Hlgunlures on wills nml editor Instrument*. 
Jones hnd evidently got one of Klees genuine signa- 
tures and begun tracing It or copying It — probably the 
former Ile overlooked that fat t that a man w idoin 
writes his signature In prec isely the same way and very 
rnrely In the same sl*o But all tlie signatures on tho 
letters to Pntrlck, the Husks, the request for the cre- 
mation anil tho will Itsi If wire of equal blgncsa and 
deadly similarity Tin forgery wns apjmrent 

Patrick was convicted on the strength of these hnnd- 
wrlting revelations nml Hit testimony of lones, who lie- 
riime u slutc s witness. Patrick lay In the shadow of 
tho electric rliutr for four years and whs Unullv par- 
doned. largely because of the uncertainty of medical 
testimony 

Ty|iew riling presents speclul problems to the con- 
cealer and the exjsrt Almost overtone knows, In this 
time, that writing machines have their Individualities 
llko human lielngs. No two mmhlnes, even though they 
be of the same make and model nnd operated hv tho 
Mime person, using similar ribbons and po|»r, will turn 
out work that does not show clear distinctions, one 
piece from the other Kven If some of tin tvi*- keya 
are changed after a fraudulent dneumint has been 
written on a machine this fait < an lie dcveliqied and 
proved Or If nil the keys nre removed und new ones 
sulmtl tilted throughout tin exjiert Is likely to find pecu 
Purities due to the roller or 
some iiieelmnli ill linperfec- 
tion If he does this, lie run 
also find out whore the old 
were removed and the 
mw sulistltuted. Tims the 
onlv safety for the criminal 
Is to break up the machine 
completely nnd dispose of It 
In some sure and sis rot way 
VII these facts nre more or 
loss with tv known nmong 
sharpers of every strl|ie 
What Is much less famil- 
iar to tlie public nnd the 
crook Is tho fact that type- 
writing has Its nervous nnd 
psielinlnglenl, nji well as Its 
physlcnl peculiarities. The 
expert cun tell whether a 
piece of ly plug has been done 
by a person who uses the 
“touch system” or tho i Itcunl 
method, w briber the writer uses two fingers or three 
or nil, whetlier the writer Is culm or excited nnd so on 
Kuch operator uses a machine a little different Iv, tqiaees 
Individually uses various keys for special punmses, etc 

Mr C I) West, the veteran Investigator of the 
National Association of Credit Men ran down erne of the 
most celebrated of credit swindlers through peculuiitles 
In typing. This mnn was in the hnhit of opening 
women s wear nnd specialty shops In various tovms and 
(Continued on page 360) 
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Earthquakes and Volcanoes 

The Mechanics of These Titanic Subterranean Forces and Their 
Destructive Careers 


By Edgar W. Woolard 

iImuo logical Investigations, U. & Weather Barren 


result In the fracturing of tho rook and the bodily die- 
placement of block* of the earth’* cruet along the break, 
or fault, M the geologist call* It Tbe gtreSse* brought 


cl pal existing mountain chain* were bom. They occur 


cruet and generally following the Hn*a of deration 


to hear upon the cruet of the earth have been, and are which bound the huge oceanic 


*tlll being, relieved by constant (low movements i 
down, by warping, folding, faulting and dislocation, of 
the rocks of the crust, and by continual readjustments 
within the earth Hock strata, the structure and eon 
tents of which prove them to have been originally hort 
xontal sheets of sediments deposited at the bottom of 
the ocean, lire now found at all elevations up to the 
tope of high mountains, sharply folded, and traversed 
by extensive faults, often hundred* of miles In taigth, 


along si 


w still continuing, mountain growth. The 
rocks are held by friction and pressure under Increasing 
■tresses until they yield. Slipping suddenly, they com 
municate an elastic shock or Jar to tbe crust of the 
earth, and vibrations spread out In all direction*, with 
velocities of several miles per second The vibratory 
motions, together with the sudden displacement* and 
buckling of the ground, may cause gi 
Alarming * 


of which thousands of feet of slipping has bowels of the earth, and If the quake occurs n 


taken place Orest belts of weakness have been devel- 
oped In the crust along which the major deformation* 
have taken place. 


T IX5ANOKS and earthquake* afford spec- 
tacular unit Impressive manifestations of 
the titanic nubtcrruneiin forces which are 
ut work on tho fusliionlng of our 
globe the cataclysms and upheavals ae- 
lumylng their operations have occa- 
alooed the most terrible disasters which hsve befallen 
mankind Cstustrophe after catastrophe of this nature 
has marked Ihe course of history, but never, perhaps, 
fine SO great as that which at noon on September 1 laid 
In ruins two of the prlnclimt cities of Jnpan and took a 
toll of about 200,000 lives And ns the Japanese people, 
like nil lieoples bifore them similarly stricken, 
qulckl) to the work of reconstruction, we wonder At the 
exhibition at once of man » feebleness anil Ills greatness 
In the face of these appalling forces of nature. 

Mnsti ry over the effects of tlie*e natural forces comes 
only through u thorough understanding of tlielr opera- 
tions I'nfortunuti h, our views concerning the ultimate 
cause* of volcanic and seismic plicnomeim are distinctly 
less confluent than were those of previous generations. 
The “molten Interior" of Ihe earth nnd tlw dying “Inter- 
nal Ores — HupiMised heritages from that far-off age 
when the earth was bom front the primal nebula— as 
the anurce of Internal lient anil of volcanic outbreaks 
have been bunlahed from textbooks of geology, and tlielr 
place has not been Oiled to complete satisfaction Again, 
the simple corny ptlon of a cooling and therefore ahrtnk 
Ing Interior, overlain hy a cold outer shell which be- 
comes deeply wrinkled us the earth continue* to con 
tract, ha* been found Inadequate fully to explain the 
origin of the forces whhli build mountains und cause 
the solid earth to tremble 


underneath the ocean, It Is fallowed hy a aerie* of great 
sea wares (popularly misnamed “tidal waves”) called 
ttunamit hy the Japanese, which travel across the 
oceans at the rate of 800 to 000 miles an hour A strong 
quake Is Invariably followed hy a great number— usu- 
ally hundreds — of weaker shocks. 

Earthquake* are not always due to a single fracture 


Tho Immediate character of earthquakes has long or close-set group of fractures, they a 


been established as a form of undalatory motion In the 
more or less elastic rocky crust of the earth, originated 
by some sudden Impulse or disturbance In the substance 
of the earth, much a* a bowl of Jelly might be set In 
vibration hy a smart tap on the side of the vessel In 
many cases, as lnjhe California earthquake of 1900, the 
shock Is accompanied by visible fractures and displace- 
ments of the solid rock, the disturbance 
climax close by the fracture Tn other cast 
faulting is visible ut the surface, the whole of 


a have 


very complex origins. Oldham has concluded that the 
faulting to which the destructive shocks are due Is the 
secondary result of an extensive readjustment of some 
kind no to 800 miles below the surface It la possible 
that minor factor* may contribute to the determination 
of the exact moment at which a stress near the breaking 
point will be relieved by fracture, that Omori has 
ies in found an apparent connection betweefi, fajnfell and 
actual earthquake frequency In northern JnpunJ *Wd Several 
slip- Investigators hove found similar o 


turn ping having taken place some miles below the surface, earthquakes and barometric premure u quake may be 


However, we have here only the beginning of the story, 
for we need to know what causes the fracture that gives 
rime to the quake, and this problem has not yet been 
fully solved. 

Wiuilurlj the Investigation of vulcanlsm has raised u 
wide range of problems, most of which still awslt solu- 
tion Just why volcanoes erupt, we do not know The 


off by an additional weight of air and water c_ 
the land 

The permanent change* of position of the ground In 
violent quakes take place simultaneously In opposite 
directions on either side of the fault, and decrease In 
magnitude with Increasing distance from the break until 
they cease to be meararahle at a distance of at 


average density of lava differs little from that of the miles. The displacements, often amounting to 10 or 20 


surface rooks. Indicating that such material duo* n 


point within, melting would dubtless 
occur and ii body of molten magma be formed , hut no 
satisfactory reason for Its ascension can be assigned 
The generation of steam appears to have much tp do 
with volcanic processes, and the fact that almost all 
active volcanoes are situated In, or relatively near, the 
sea, or near lukes, has led some to believe In a neces- 
sary connection between volcanic activity and surface 


General Structure of the Earth 

Several lines of ot ldenee point 


th< 


fait that the earth Is solid through 
out, and about as rigid ns steel, on 
tho other hand, observation* In mines 
and deep borings leave no doubt but 
that at comparatively moderate depth* 
within the earth tlie temperature must 
exceed tho melting points of ull known 
substances. However, most substances, 
und probably all ordinary rocks, ex 
pund In passing from the solid to the 
liquid condlllun For this reason 
liquefaction Is opposed hy pressure, 
and a much higher temperature I* 

) to melt a rack subjected to 
mvndoux 
s within 

the earth keep the material In the 
solid utHte At the suine time, these B * r ® M f* View 
very pressure* soon exceed the crush 
Ing strength of any known substance 
At a de]>th of from 1J to IT miles the racks must be 
reduced to a stHte where tliey flow under stress, like 
putty or Ur, Instead of frni taring or crumbling In 
short, the pressures and tenqiernturos within the earth 
reduce the racks to a irtate Uko neither the solids nor 
the liquids with which we are familiar 
This part of tbe earth grades above Into tbe outer 
brittle shell, where an Increasing stress will In time 



y he hori natal, vertical, or both This 


under stress, and quite In accord with dynamical 
principles. 

When shocks ore frequent and slight In a sclsmli 
region, the stress Is constantly being relieved, and there 
Is less danger of a heavy quake, where quiet has 
reigned tor some time, the shock which eventually 
comes Is likely to he severe. 

Earthquakes due to disturbances In connection with 
volcanic operations also occur, but, 
while often severe locally, seldom are 
noticeable more than a tow miles 
from their origins. Tremors occa- 
sioned hy the collapse of underground 
caverns are likewise local and unim- 
portant The tectonic quakes, however, 
faulting of the racks 


waters. But It la now generally believed that the steam 
Is generated from water or other materials which hare 
always been pr es e n t In the depths of the earth 


The seismic regions ot the earth are those In which 
extensive layers ot rock of greet thickness have been 
Intensely folded, dislocated and derated whan the prta- 


break* already famed, may com- 
pletely devastate hundreds of square 
miles of territory, and send 
through the entire globe. 

which spread out through the globe 
from the fotmi, or seat of Initial dis- 
turbance, may be recorded hy means 
of Instruments known as setno- 
gr»l>hs. (The measurement of the 
great lurcbea of the ground near the 
origin of a violent quake la beyond 
tbe capacity of any testnnnmt.) Hie 
general principle of all seismograph* 
consists In having n heavy mam of 
metal arranged in the form of either a horisontal or an 
Inverted pendulum, so that Its Inertia prevents it from 
partaking readily of the motion of the earth when the 
latter la shaken. A pm or stylus Is so connected as to 
trace a record, greatly magnified, of tbe relative move- 
ment between the pendulum and the earth on a sheet 
of paper carried along by clockwork. 

Two principal sets of earth rlfmtlens are gmerated 
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dnrlac an earthquake. tea Mt trawl* round the earth, annual number waa 1008. 
In the Croat, while the other goes through the Interior However, frmu 1001 to 
of the earth , the latter aet, again. 1. compounded of two 1808, only 108 iettructh m 
made* of vibration* *nperpoaed— one longitudinal (like quake* visited the country 
sound wave* In air), the other transverse (like light —one on on average of 
wave* In the ether) The three kind* start out from the every 2% years— end only 
focna simultaneously, of course , but thorn which travel u few of these rank as out- 
through the earth are registered first at a distant point, standing disasters. The 
not only because they have not so far to travel, but quake of 1703 Is reported 
also because they are propagated at n much greater to have cost 200,000 lives, 
speed* Furthermore, the longitudinal vibrations (pri* in the MlnoOwari dl Hunter 
stars wave*, or first preliminaries, as they are called) of 1881, 7000 perished, 
travel foster than the transverse (secondary waves, or Grievously os Japan has 
second preliminaries) Hence the three kinds of waves suffered from earthquakes 


arrive at a distant point each at • different Instant, and H nd their effects In the 

each trace# wave* of a different shape on the aelsnio- past, the devastating altock 

graph record. „f September 1 probubly 

▲ destructive quake Is usua'ly registered by setsmo- surpasses all previous air- 
graphs all over the world, at a distant point, the sets- asters, uhliuugh we have 

mograph often continues to record small vibrations for as >et onlj Incowpete re- 

two or three hours. The study of the records of nuuter- ports and no sdentlfli oh- 

ous quakes has made It possible, by noting the Interval* serrations. The Osaka ob- 

between the arrival of the different types of waves, to servstory places the opt- 

draw curve# showing the time taken by the vurlons center in the Ixu Peninsula 

wavea to travel given distances, and to construct tables The shock was violently — 

from which the distance of the region lying above the destructive over an area Earthquake regions of the Western He 
focus (the epicenter) can be determined for any point extending 100 wiles from shown in black 

at which a seismogram has been obtained. At most, north to south and 180 

only a guess can he made as to the actual location of miles from east to west, and having a population of effects of this ' 

the quake, however, unless the distances from three about 7, 000,00a to be culled, m 

stations have been determined Then It Is a simple vullty, snd a 

problem to locate the quake exactly by drawing circles Other Great Earthquakes Charleston 8 

on a globe with these distances os radii und tbe stations Space will not permit of even an enumeration of all Isit affected a i 
os centers, end noting whore the three circles Intersect, tbe great earthquakes of the past, but wo may mention quake nnd flre 

An earthquake 1* felt In some part 

of the world on an average of 4000 
times yearly In the United States 
alone, a hundred or more occur each 
year Many tremors, occurring over 
•mall areas, are undoubtedly missed . 
and others, too faint to be sensible, 
are registered by the seismographs. 

Our globe Is trembling somewhere 
practically aU tbe time. Milne esti- 
mates the total annual output from 
all sources to be 00,000 quakes. For- 
tunately, the great majority of them 
are feeble and harmless, or else occur 
under tbe sea or In thinly populated 
districts. According to Milne, only 
4181 destructive quakes occurred be- 
tween 7 A. D and 1800 

Japanese Earthquakes 

The most unstable region of the 
earth at tbe present time Is that along 
the western margin of the Pacific. It 
was In Japan, probably the moat sels- ... 
rale region of the globe, that selsmol- Active and recently active volcanoes of the world. The active volcanoes are shown as 
ogy as a science was born, about 40 dots, while the recently extinct volcanoes are shown os crosses 


Neapolitan quake of 1887, 
the extensive study of 
which by Hubert Mallet 
was the first great scientific 
contribution to what I* 
now tbe science of seis- 
mology, the Lisbon quake 
und sen wave of 17W, In 
which 40 000 perished, and 
the Avezsano shock of 1010, 
In Italy in which the ratio 
of deaths to populuthm 
was the highest ever re- 
corded, 97 per cent of the 
I ample of Cuprite having 
liven killed ( Idle Is also 


quakes, the latest having 
been In November, 1022 
A scries of tremendous 
shocks rocked nearly the 

lie snoeg was violently , 77 . whole of the then settled 

■structlve over nn area Earthquake regions of the Wertem Hemisphere, pn rt |„ n n f the United 

extending 100 wiles from shown in Mark Stales for many months In 

north to south and 130 1811 13 The topographic 

miles from oust to west, nnd luivlng ii population of effects of tlila New Madrid earthquake, as It hHS come 
tout 7,00a00a to be called, are mill plainly visible In the Mississippi 

_ . vullty, and uflirsbiska are still continuing The 

Other Great Earthquakes Charleston 8 C, quake of 1880 was relatively mild, 

Space will not permit of even an enumeration of all lait affected a very lurgt nren (lie San Francisco earth- 

le great earthquakes of the past, but wo may mention quake nnd fire of 1000 Is notuhle for the great property 

damage, hut the deaths were very 
few 

The entire Full IJne of the Atlantic 
seaboard la a potential seat of earth- 

Predlction of Earthquake* 

Possibly we shall sonic day Is- able 
to keep a record of the elastic vibra- 
tions of the earth a crust ulong danger 



ogy as a science waa bom, about 40 «*°“i whlJe the re 

years ago, through the pioneer work 

of the British nclmtlsts J Milne, J A. Rwlng and T a few of I he 
Gray. Tbe earthquakes of the Japanese Empire have are reported 
been studied more carefully than thoee of any other Thus, In Indli 
country und uguln in f 

The Japanese islands are arranged In the form of a of modem ll 


Rwlng and T a few uf I he more notable Tremendous losses of life by these in 
Empire have are reported In connection with some early qunkes. Similar gui 

of any other Thus, In India, 17,17, 800,000 are said to lm\e perished, On the I 
und uguln in 803 In Indlu, 180 000 The greatest disaster Immediate! 
the form of a of modem times, next to Hie present one, was tlie curreuce o 


1, with its convexity facing the Pacific Ocean, and, Mtuarina-Hegglo quake of 1008, with a loss of 100,000 Rlmilar gi 


Geodetic surveys In ('u)lforaln have 
indli tiled nn npparent creep of the 
i rust relative to the Sierra Nevadan, 
In certain regions of about three feet 
In ten years. Prof A. O Lawson of 
the University of California, consld 
ere this slow displacement to lie a 
strain creep which accumulate* until 
relief Is effet ted by u sudden slip or a 
! volcanoes are shown as rupture, and lie Is-lleves that It may 
n os crosses some day Is* jsswlhle to predict about 

when the strains Hint are Indicated 
h of life by these movements will he released nnd cause a quake, 
qunkes. Blmllnr general Indli utlons time sometimes be obtained 
erlslied , On the basis of tlio number of quakes In the years 
disaster Immediately preceding, Omorl In 1022 forecast the oc- 
wus Hie currence of severe shocks In Japan within six years. 


vex aide Mopes more steeply 
than the other The Japan 
Sea to the west la shallow, 
but on the Pacific side, be- 
tween the Japan coast and 
tbe Kurile Islands, the 
ground plunge* down Into 
the great Tuacarora Deep 
to a depth of nearly 27,000 
feet within 110 to 240 mile* 
of the coast 1 The earth- 
quake* of Japan fallow a 
law which 1* general In 
such com*: they are moat 
numerous and violent on 
this steep Slope. During tbe 
21 year* 1886-1005, for 
every strong quake origi- 
nating on the concave side 
of the Islands, there were 
10 on the Pacific aide. 

Earth tremors are a mat- 
ter of dally routine tor the 
Japanese people, 12,700 hav- 
ing been recorded tn the ten 
years 1886-1804, while from 
1802 to 1207 tha average 



1807, destructive over 130,- 
000 square miles and dis- 
tinctly felt over one and 
threc-qunrtcr millions of 
square miles , and the Kan 
su quake In China, Decem- 
ber. 1020. The former was 
not* notably destructive of 
life and property, but In 
the latter the estimates of 
deaths run from 40,000 to 
180^000, although as It oc- 
curred In a remote region, 
from which new* was 
weeks In emunatlng It at 
t rooted little attention In 
the Sonora quake of 1887, 
felt over Mexico, Ariwma, 
und New Mexico, an uplift 
of 20 feet occurred all 
along tbe base of a whole 
mountain range, but the 
reghw disturbed was only 
thinly Inhabited Tho greet 
Alaskan quake of 1890, In 
which vertical displace- 
ments of over 47 feet oo- 


the stress In its nrighlsirliiHKl, nnd when next tho stress 
finds relit f It Is likely to lie at n more or less distant 
point along the belt Tills Is Illustrated by the aeries 
of allot ks along tlio west const of tho American con 
tlnent from 1800 to 1012, os follows Alaska, Sept 4 
nnd 11, 1800, and Oct 0, 1900 Mexico, Guatemala, und 
other imrta of Central America Jnn 20, 1900 and 
\pril 19 nnd Sept 23, 1002, Panama, Colombia, and 
Ecuador, Jnn 31, 1000 California, April 18. 1906. 
Valparaiso Chile Aug 17, 1000, Mexico, April 15, 1907 
nnd Nov 10 1012 

The most effective means of minimising the danger 
from earthquakes Is through exhaustive Investigation 
of the location anil mtlvlty of faults, and the study of 
the efferts of earth shocks on buildings and structures, 
together with Hie creation of an enlightened public 
opinion by the wide dissemination of scientific Informa- 
tion The element of danger will not then las grossly 
exaggerated bv Ignorance and negligence 

Except where sea-waves and fire accompany tbe 
shocks, the hats of life Is largely due to thi shaking 
down of poorly constructed buildings. This can he pre- 
vented by a knowledge of pro|a-r materials and snllable 
types of construction Only In Japan, however, has 
such knowledge been extensively applied Tho native 
houses there are built to nltow for earth tremors, being 
(Continued on page 310) 
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pneariM to teat tho plates by moans of a ataodard 
aiaeMo light connected to one aide of the current supply 
and to a froa lead, the latter beta* played on the line 
plataa and producing aparka aa the lamp biased op. 
UUa aattaOad oa that the plataa ware really grounded, 
although seemingly George went about hla work quite 
unaware of our suspicions and purely aa a matter of 
routine. Aa a Ut of stage effect, however, it was ex- 
cellent, to aay the leaat. Kven our technical mind, well 
aeraed In electrical practice, was momentarily tm- 
preaaed with the logic of the thing 

By now our committee waa mobilised. Fur tills test 
there ware present an engineer, a bacteriologist of (bo 
Bureau of Laboratories, Department of Health, City of 
New York, and two members of the editorial staff of 
the acairrmc Axaaicsn 

For the Bret half hour Dr X and his assistant, a 
young lady whom we shall call Dr Y, engaged with us 
In an exceptionally Interesting conversation The Iden- 
tity of the bacteriologist was not disclosed at this time 
Dr X told us of his Interesting work hs well os some 
of hts extraordinary cases, the most startling of which 
was his recent treatment of a notorious character In 
New York medical circles known as "Typhoid Mary" 
This poor creature Is a carrier of typhoid anil lias given 
New York no end of trouble Dr X 
told ns how the health authorities, at . 
hla Invitation, had sent tho said “Ty | 
phold Maty” to him for a test treat 
ment. Despite the serious nature of 
"Typhoid Mary's* malady, not to for 
get several other serious ailments 
which the electronic reactions diagno- 
sis disclosed, said "Typhoid Mary" 
waa turned out In Jig time, “cleared" 
of her aliments. Tills, obviously, was 
for us on astounding announcement— 
but only so until our bacteriologist 
■poke op, disclosing Iter identity and 
bringing forth the fact that she was 
quite familiar with this case. She as- 
sured Dr. X that If "Typhoid Mary' 
had been “cleared,” she had not re- 
mained so. Parenthetically, we raaj 

In band the official record ot her case, 
which shows that the claims of Dr X 
were not founded on fact. 

Daring the discussion between Dr 
X and our bacteriologist, the latter 
brought out the point that a typhoid 
case runs In cycles, with a return f 


have tuned out "Typhoid Mary” at 
the low point In the typhoid cycle? 

We do not know 

But to go on with our main busi- 
ness after the preliminaries which 
reminded us In no little degree of a 
psychic seance — this chatting about 
the marvelous things that are being 
done regularly as contrasted with the 
simple business in hand — the test 
proper got under way George took 
off bis remaining upper garment* and 
bared his husky chest snd abdomen 
Dr X tuned about In his chair, with 
hla back toward us, facing George 
who stood on two ground plate*. 

George put un the headgear and arm electrode. We 
were asked to ground ourselves, by taking hold of elec- 
trodes connected to ground wires. And then the flrst 
pure germ culture In Its little vial carrying nothing 
more than a rod-bordered label with a plain, hand- 
written numeral, waa handed to the doctor One of 
our number who ut In one comer waa asked to hand 
over the horseshoe magnet, kept at a considerable dis- 
tance from the reagent. 

At this point we are compelled to mention a alight 

at least eight feet away from the reagent In order not 
to Interfere with tbs delicate reactions. On the other 
hand. Dr X pointed out to us the latest discovery of 
Dr Abrams, which takes the form of a horseshoe mag- 
net suspended a few Inches over the head of the re- 
agent The purpose of this magnet Is to allow for a 
closer dlflVrintlstlon betwee n “rates.” Heretofore it 
hag been difficult to split between “rates” with a clean- 
cut and positive reaction. Why one horseshoe magnet 
should Interfere with tbs reactions at a distance of 


You have already learned from what has gone before 
that the electronic reactions practitioner goes from ooe 
“rate” to another “rate” In making his diagnosis And 
In the event that the disease to be discovered Is not 
Included In hla usual repertoire, he must needs continue 
his hunt after the manner of a search for the proverbial 
needle In the hay-stuck. So, In order to save time and 
effort, Dr X suggested (lint we give him a general Idea 
of what the cultures Included. This was fulr enough 
We did, cutting down the odds against the doctor 

The lights were dimmed — electronic reactions must lie 
carried out In a dimmed atmosphere, so as to have n 
minimum of light energe Interfering with the dellento 
processes Involved. Dr X began Ills search, percussing 
ms lie went from one rate” to another lie announced 
Ids various tlndlngs from lime to tlmi Tin first tills 
turned out to be gonorrhea, according to the electronic 
reactions, bnt not according to our records. That waa 
fair enough One specllh answer for each riddle Is tin 
nceeptcd procedure. 

Then followed tube \» 2. for wide h the rcnctlnna dis- 
closed congenltul syphilis — true to Abrams form, tuber 
eulosls, colon septecaendn, streptococcus, malniia, llu — 
well, that Is as far aa we went with that tube Other 
"rates” would perhaps have given additional reactions. 



are held down at his side, with palms facing forward 
and outward. George proved to be In the pink of elec- 
tronic condition, fur he brought his area of dullness 
right back to normal, even with conditions set for n 
strong reaction. 

'then followed a talk about the super-sensitivity of 
the electronic reactions. Ur X brought out the point 
thut the electronic reactions are far more delicate than 
uny thing now In the hands of thp bacteriologist, Int lud 
log the ultra microscope Pure germ cultures may mean 
Just that to the ortlmdux doctor and bacteriologist , but 
to the Alirnms dlugnostltlan there la evident Iv no such 
thing- its a pure ginn culture It was pointed out to us 
thut the patient, from whom the germs were originally 
taken to be isolated and artificially propagated In the 
lulsirutor), wns by no means an angel, nnd therefore 
laid many of the alluienis which uinict ordinary nmr 
tals. And now these ailments — or at least their elec- 
tronic v uluos — are carried right along with what Is 
supposed to lie an Isolated culture Further, these elec- 
tronic values grow In power with age — i primps one 
ohm a year would be nbout right, Hltlmugli this phase 
has never lioen looked Into In tho Abrams Investigators, 
ao we were told Ilenco such n test ns we endeavored to 
make was hardlv fair, so l)r X assured us. 

A tlilnl tube was tested Acquired 
syphilis, congenital syphilis, tubercu 
losls (slightest truce), gonorrhea, 



but we bad ample Needless to say we were keenly 
disappointed with such findings One specific answer 
should bo sufficient litre wns a veritable broadside, not 
necessarily aimed to lilt something through mere clmnee, 
but certainly open to suth suspicion 
At this point I>r X began to display some concern 
over the results of our test Frankly, he agreed with 11 s 
that pure germ cultures should be readily differentiated 
by meuns of hts diagnosis, and that there should be but 
one answer for each tube The purity of the germ cul- 
tures was questioned, and their origin was clearly 
stated In refutation Some of the tuts s contained 24- 
hour broth cultures, which bad been transplanted from 
the pure stock of the Besearch Laboratories of the 
Department of Health, while others had been prepared 
liy scraping the growth off slants of wild medium and 
emulsltvlng In sterile broth About three cubic centi- 
meters of the culture was pipetted Into n serum tube, 
which wns then stoppered with h rubber stopper and 
sealed with paraffin Hmall labels with a narrow red 
border and hearing the number of the culture written 


due to traces of hy-gone associations 
Dr X thought this idea capital amt 
we liegan to test the pure germ cul- 
tures on the lands of ohms Instead of 
the plutn qualitative analysis as here- 
tofore The results an* Indicated In 
(he accompany Ing tnblc width pre- 
sents a rtiidy means or comparing 
the < let Ironic reactions diagnosis with 
the actual contents of the pure gtrm 
culture vials A study of this table 
will Immediately disclose that here 
again the electronic rent lions did not 
meet with success. Instead of obtain 
ingoni pnqsindi rant olumige for chi Ii 
tills, which would Indicate the pure 
genu culture content, Dr X obtained 
mum reus high readings so that Hie 
ldcntitv of each tills? failed to be 


isiklng at It In full light, 
Ur I hi flrst time he* dls- 
i*<l edge on the la tad as 


presence of that bit of red on ouch label was sufficient 
to ll|M.t tin n actions completely And by way of bring 
Inn oat Ills statement lie told us thut several days pre- 
vious he lmd Is -on working one t nil re morning with 
George, and hail Iks n obtaining very unsatisfactory re- 
sults. Hmillv toward the end of that morning s session 
he asked George If he lmd anything uhnut Ills pockets. 
A senrcli disclosed a hit of red cardboard — the sent 


those labels were Islng carried along In the tllngnosls. 
If so, the writer of those labels must have been In a 
terrible stale nf health -anil mind, so we refleeted at 
thi time Again, the labels were of the gummed variety, 
and might have been licked, continued Dr X Here our 
linrti rhdoglst spoke np rather Indignantly nnd said that 
one of the first things n bacteriologist is tniiklil Is not to 


eight feet or lees, and another magnet should prove 
advantageous at threo Inches distant, we do not know 
Furthermore^ taowtng how localised la the magnetic 
force of a small horsMhoe magnet, we are etruck with 
thq a x it e m s Murittvenew aa well as Inconsistency of 
tho electro nic reactions. 


by hand In blue Ink, were pasted on the appropriate tube 
for identification purposes Dr X signified anxiety over 
tho reagent It appear* that George, robnst as he Is, 
becomes exhausted In an electronic reaction* sense. 
George was asked to “short” himself, which he dhl by 
pointing his hands toward Ills side Normally, hts hands 


lick Inliels A rather unhealthy practice, It would he, 
with so manv choice hncterla about ' 

Well, this matter of Inliels had to lie tnken care of If 
our test was to proceed So n moodier of nnr committee 
went Into the doctor x otfic*e nnd wrote u set of plain 
(Continued on page 970) 
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Within the Atom 

At the Very Foundation of Matter with the Electrons and Protons 


■lfc HA\ K grnduollj learnt that elec- 
trliltj exlsi* In two forma, the nega 
tlve form, which la called an electron, 
and the jamltlve form, which la now 
Is-ginnlng to bo called a proton 
There la no other kind of electricity 
ho fur hh «h know The material 
unlverae seems lo be built of these 
two elementK Both the electron and 
exceedingly small very mach smaller 
if matter Both probably have weight, 


By Str Olwer Lodge 

proton la like every other, and that all electrons are 
alike, too But we do not know even that for certain. 
Meunwhlle, It la natnrul and simple to think uf them 
Ha little sphere*, always bearing in mind that there la 
no evidence for that assumption, and no evidence 
against It 

We know so much about these units now that It la 
well to remember from time to time the points about 
which we are still ignorant We know approximately 
tlielr bulk and their mass, or what Is commonly called 
weight llut of their shape, structure and constitution 
we are Ignorant We know 


have learnt that the atom* are themselves built up of 
electrons and protons. And we have begun to learn 
what la the structure of an atom, that la to aay, how 
It la built up out of lta constituent elements— the oppo- 
site units of electric charge. We are now, however, 
entering on a region where some debate Is permissible 
and some differences of enlightened opinion may exist 
Bnt the hypothesis which holds the field, end the one 
on which Rutherford and Bohr and others are work- 
ing, Is that the atom la built up on tlie general pattern of 

. - , tn> B t la to aay, that it cunaists of bodies 

tlie sun and planets, ou a very minute 


welglis us much as IKK) elec- 
trons. Hut It Is not appre- 
« iuhly Itiggcr, and some even 
think thut It may be smaller 
than un electron The fact 
la, we do not know very much 
about It, except that It is the 
unit of positive electricity, 
just as an electron Is the 
unit of negative electricity 


F ORTUNATE uid eed u the Scien- 
tific American m bemg able to 
present to i it readers an interesting, 
popular article on the structure of the atom, 
written bp the eminent British icienlul, Sir 
Oliver Lodge Bp common consent the au- 
thor of thu exposition stands as the dean of 
all losing physicists Hu lifelong researches 
in an attempt to ascertain a knowledge of the 
ultimate nature of matter, energy and life, the 
three elements that are commonly believed to 
make up our Universe, have been crowned, 
mainly, with success. We cannot "see" the 
atom, much less the electron, but the physicut 
has been able to devue instruments that never- 
theless enable us to appreciate them With our 
weak senses, of which these instruments be- 
come, as it were, powerful extensions. 


mm m 

Wfim 




about the same us one atom center, half of them presumably welded to 
of hydrogen, bat that It la in compact und Interleaved assemblage of electrons, 
bulk a million million times are also able to hold on tlie other half of the protons as 

smaller We know that an part of the compact group. This central group repre- 

elect ran Is comparnhle In site eents the mm , and outside It, and at some distance from 
to a proton, bnt Is 1830 times It, we find a regular aeries of electrons revolving round 
lighter or less massive This It, either singly or In rings, like tlie planets . or possibly 

1830 Is an exis-rliuental hi some cases, though less likely, like the Ring of 

number and does not pretend Batura 

to be quite accurate It may Furthermore, it has been found possible to count tbs 
turn out to ls> as small as outstanding or unneutrallaed protons and electrons in 


> 1880. atoms of different kinds. 


can bo resolved Into a clone- three elements that are commonly believed to But the best measurements 

packed assemblage of slm- make up our Universe, have been crowned. He between then 

pier ingredients, which would mainly, with success. We cannot "see" the tretnes, anil 1830 

account for Its remarkable at om, muc h /„, lh e electron, but the physicut reasonable value, 

weight or massiveness, re- haf 6ecfl Me <# devut laments that never - , oar P rm ” t 11 

mains for future discovery . i. . MBr .., nir This may seem ui 

It may have a complicated Meters enable us to appreciate them With our but j mentlon , t , 

structure for all we know »««* '«**«- °> » hlch Mese instruments be- bow preclsc our 

hut at present It seems to us come, as it were, powerful extensions. about these thlngi 

one nnd Indivisible Mo does . . ally becoming 

(lie electron In tlw same sf 

I’urentliellenlly , we may say llmt both are hypothetl suy that the diameter of an electron hus lieer 
rally supposed to Is- prolmlil) built up In un unknown as 37(4 times the hundred-million millionth 

way out of the ether of space, so that they need not meter And (hot the weight of an atom of 

Is- foreign bodies In tlie other, hut a H|<oeltlcHlly organ- with whlrh we have above rompored It, Is 

Inal portion of II But all lids is at present hypothetl- the weight of a milligram divided by one fi 


■ ■ — 1 1 ally becoming 

In the same spirit I can 
hypothetl suy that the diameter of an electron hus lieen measured 


But the best measurements By “atoms of different kinds” I mean the chemical 
lie between these two ex- elements, In*, lend, sine, carbon, oxygen, hydrogen, sub 
tretnes, and 1830 Is a very far, gold and rndlum and all the eighty-three other 
reasonable vnlue, according elements of w hli h the world Is composed. There eeema 
to our present information no doubt about this counting, though It Is a remarkable 
This may seem unimportant, achievement. It Is tlie result of work dime by several 
but I mention It as showrtng living men, suih us llutherford and Barkis, and cape- 
how precise our knowledge dally by young Moseley, who was killed by a Turkish 
about these things Is grudu- bullet shot through Ills bruin at OalllpoU— a remarkable 
ally becoming testimony to the elllcncy of war In settling human 

In the same spirit I can affairs. 

a electron hus lieen measured Tlie number of unneutrallxed protons at the center, 


apptircnl ly Indivisible elements of which all matter la which Is nboul 
roiii|Mised delicate chemli 

They are, however, Isilh ilowly related to the ether A special fac 


« urging electrons electron bHS u certain exceedingly smnll mass or weight, would 


ympored It, Is l (Ml times Many or few, there must be the same number of each , 
rided by one followed by otherwise the atom would be electrically charged, and 
that an atom of hydro- would not be In Its norma condition. One electron too 
million times leas than a many wonld yield a negatively charged atom , two elec- 
u granule of lycopodium, Irons too many would lie doubly charged , and a few 
in be weighed on a very atoms might be even triply or quadruply charged. But 
such charging must be considered exceptional and not 

K tinned, ns testifying to likely to be permanent, for those additional electrons 
as far as It goes. An would be hanging on In the teeth of some repulsion and 



and protons together, und at the snine time keeping but when It la moving very fust — much faster than 
apart the units of tlie same kind, nnd this force, thing we ordinarily know of 
whither of utlnictlnn or repulsion must necessarily be —this msss or weight ought, B . 

ixerted 111 rough and by means of th< Intervening ether on electrical principles, to In- II 
Furthermore, we know that when either la In motion It crease, hy an amount which II f 'V El\YUr 
Is surrounded by a magnetic field, wliiih magnetic field can be predli ted. Snchnnln II the words 

consists of some modification In the ether, and extends crease was, In fact, pro- II “ nucleus ", 

a considerable distance round the moving nut leu* or dieted, nnd It* amount cal- II tome difficulty 
kernel. These fai Is uru commonly expressed by Buying culnted at various high || clean-cut eoncep 

Unit a moving charge bus two fields of force , one, rudt siieeds short of the speed of 

utlng from It In all dim lions, Is called Its electric light Experiment subse- 
flold while the other, which surrounds Its lino of quently became possible, 
moth* In rings — aliening nut more nnd more of them with the particles shot off 
und crowding them closer together as the motion In- by radioactive subetnnees, 


disturbed — checked, hastened or dorter ted — by and compared with the the- 


ory relating to the increase ^ t rtt t rom fa 
e electric units Is now known with expected, the calculated and while A-B-C to 
about tlielr alinpe nothing Is known observed values were found t . l i 

Ink of them as spheres, hut thire N to agree exactly These-iclen ,orl ot l ou °w*a t 

reason can Is? given tlflc predictions, and their - .as 

Tlie spherical ahape <x*flrmatloas, ought to be 
matter, such as suns better known nnd understood by tlie world at large 


rgc masses of matter, such as aims better know 
gissl reason A large enough body The lucre 
iilliorwlw It Is unstable A great Relativity i 
rngttliir shape or even of regular that. Only, 
r u evllmler or an ilongated oval, thing npplli 


remain In that condition Its protruding por- fore electrically constituted 
Id be pnlled down nnd merged In the rest by That the* 
grnvttntlve attraction Bnt no such force acts effectively bodies such 
on a small body It Is too Insignlflcunt In amount to be stars la a si 
effe< tlw Accordingly, the shape of a small body has to universe wt 
be ascertained by observation It may be like a msrhle , seems an a 
bat It might equally well be like a ring, or a sixpence, or exceedingly 
a corkscrew Or again It might be shaped like a elusive It 


Rolntlvlty doctrines, hut It was fully known before 
that Only, now we feel pretty confident that the same 
thing applies to all matter, and that matter Is there- 


11 mass or weight, would soon be likely to escape 

h faster than any- On the other hand, a deficiency of one or two elec- 
trons in an atom would 
S - 1 1 -i... — - '"*''1 1 mean that It was positively 

E r/ pnvAirr • - . . charged, and that, too, would 

VERYONE u familiar, at least With be an unstable and excep- 

the words electron , proton and tlonal condition For the 

“nucleus", but many have experienced electrical force exerted by 

some difficulty m gelling an unconfused, such an atom wonld be very 

clean-cut conception of the beliefs at present *rwit and wonld noon be able 

held by the majority of scientuts concerning to collect stray electrons and 
the various inter-relations of these components 

of the atom In the accompanying article the “'i 1 taSntaT 

distinguished author demonstrates a faality ^ J nnt n £S alIf ed^ 

which, an the pari of the higher scsentut. u mom Is readily guided and 

rare — that of putimg himself m the place of propelled nnd, as an easy 

the more or leu popular reader of science and traveler, Is called on “Ion.” 

making hu phraseology and style plain, simple It is not to be supposed 

and free from the puzxlmg lechnkaEttes that, that **»• protons and else- 

while A-B-C to himself, cannot with com- •^“ her « **?>“» 

■ ■ ' peripheral negative charges 

ere all the protons and elec- 
world nt large trace that exist In the atom , the nucleus may oontatn 
Is consistent with many more, and In fact usually does contain about 

H,v known before double that number Those of which we here apeak are 

ent that the same the meet prominent, the most efficacious and. In fact, 
t matter Is there- are those upon which the chemical properties of the 
element depend. The other*, tight peeked In the nucleus, 
build up gigantic contribute to the weight of the atom, but do not cou- 
, the sun and the tribute to Its chemical nor to Its radiative properties. 


-lustre It ha* long been known nnd admitted that conspicuous phe nom e no n in an atom, whether it be re- 
hese great bodice are built up of stoma, and now w* garded from the physical or chemical tide; they con- 
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tribute only to Its weight and inertia and mechanical 
properties generally. 

Consequently, the inert part of the central maae la 
often Ignored, and a oeroo d to be of minor importance 
until aome meuna wan found for breaking It up. Atten- 
tion waa and la concentrated chiefly upon the outlying 
negative electron* and upon tlie corresponding number 
of proton* which by their electrical attraction hold i 
together Into a aort of solar system These are v 
hare been counted, and these are what are chiefly 
port ant to our p re sent knowledge. But the other 
not escape detection, and It Is easy to count them. i 
in fact, quite easy, for they are responsible for 
atomic weight and are at once 


one proton, and weighs one, then an atom with atomic 
weight 10 must contain 10 proton*, nut not all these 
are active, only S of them exhibit electrical force* and 
hold 8 electrons In orbital movement The other 8 con- 
stitute the rest of the nucleus and represent Its electri- 
cally neutral portion. 

Bo also with on element of atomic weight 
say 81 Sixteen of them are Inert and 18 of 
them are electrically active. The active number 
are what determine Its chemical and spectral 
behavior, and It la known as the atomic num 
her of the element Roughly, it la usually 
about half the total number, aumetimes exactly 
half, though In all cases rather smaller tlmn 
half when not exact 

Anyone can tell how many proton* altogether 
there are In on atom Sluiply tin number ex- 
pressing Its atomic a cl gilt on the scale Is 
which oxygen = 10. The Interesting thing Is 
how many of these are chemically or clectri 
colly active, and this Is given by what Is called 
the atomic number Of this number there can 
be no fraction, and it proceeds regularly 
through the different element* from 1 to 02. 

Nearly all these 92 element* are known — tliere 
are only three or four gspa— and any duy the 
few outstanding gape may be titled by the 
active and enlightened Investigator* of the 
present day 

If we now a*k how many electrically active 
protons, and how many electrically active elec- . 
trims, go to make an atom of sodium, the an 
swer 1* forthcoming. The number Is U of such 
If we ask the same question about chlorine, tin 
number is IT of each If we ask It ahout car- 
bon, the answer Is that six of each kind of 
electric charge constitute the effective part of 
the atom of carbon If, however, we proceed to 
some of the heavier elements and ask the ques- 
tion about lend, the answer is the suprising 
number of 82 of each kind. If we Inquire lnlo 
the constitution of radium *o And 88 of each 
kind , 88 active protons along with 187 of the 
Inert or satisfied variety exist at the center, 
and 88 planetary electrons, either revolt Ing or 
else grouped In some pattern, are attendant 
round the central nucleus or sun The heaviest 
known element 1* uranium, and for that the 
number Is B2. No element with a greater num 
her than that Is at present known Possibly 
any greater number would be too unstable to 
exist for any length of time, so that It would 


about the lighter elements? Carbon, for Instance, has 
only six pairs , oxy gen has eight, nitrogen *e\ en, lithium 
has only three, Helium, tbut comparatively rare, inert 
gas, found hy Sir William Bauisny to be given off by cer- 
tain minerals and by the hot springs at Hath and other 
places (given off also during the disintegration of 
radium), au element first discovered spectroscopically 


electron into fractions. It Is easy to Imagine an el*- 
nteut heavier tlmn uranium, or any number of them. 
Hence, In thut sense, (here nuiy he more than ninety* 
two, but not by lnten*>hitian , only by extension of the 
heavy end. And although such eleiiitnts have Dean 
looked for — notably an Inert gus with the atomic num- 
ber 118, which might pmudhly have been expected— 



of them are so tlghtlj 
external field and accordingly Is chemically liter 
Inert that the atoms are unnble physically to hnl 
gather hy cohesion. Therefore It exists os a gas 
slstlng of Isolated atoms. Tim smallest Jostle or p 



Is- phenomenon culled radlouctlv- 
ure unable to control It goes on 
si all Nevertheless, It goes on 
lie nloitiK really do explods, us a 
lies, firing off n shot with great 
a speed of several thousand miles 


milled tog« flier hy two electrons, nil appar- 
ently Jammed together Into n compact mass, 
nlthout any satellites or revolving charge*. 
Tlie pnijcitlle really 1* a projectile weighing 
four times ns much as an atom of hydrogen. 
And, moretmr, II 1* not In « permanently 
stable condition It seems stable enough me 
itiunhiiUy but not eleetrically It bn* four 
(Kndtlw i Iwirce* und only two negatives. OS»- 
sequenlly ll Is eletlrlcallv Unbalanced It has 


f that kind, moving at that 
I, Is quite « serious thing and 
ork before It Is stopped If It 
ic«nt sulislance It emlls a flash 


Hut If nn utoni Is like « solar system. »» 
uilgld wi 11 ask, • \\ lint Is tliere to striker Will 
ll not rather go through un atom? Certainly, 
thut Is vvlmt 1* to Is- expected, and that is 
n hat happens. Atoms are exceedingly porous, 
Just hh iMirous us u solar system, *o that a 
projectile going through them Is quite unlikely 
to lilt anything Hnt every now and then It 
iiiiiv and sooner or later It must, on the doc- 
Irlm or < buncos It may go through ten tliou- 
sund atoms without hitting anything. Hut If 
ten thousand projetllle* were hawed through 
the solnr system at such speed that gravitation 
hrnl na nppm Inhle effei t, one of them at least 
might lilt llie son. and then Something would 
liuiqwn 

Sir I- most Rutherford lias tried the experl 
moot with nitrogen He hns got one of the 
nidloHotlve materials, offsprings of radium, to 
(Ire its projectiles through nitrogen gas. Hiou 
sands of them hit nothing or encounter only 
one of U»e elw Irons, which they may he able 
to sweep up and carry awnv without much dl*- 


be extremely rare. Kven uranium Is not quite 
atnhle and if we were to watch an atom of Blr 
uranium for a sufficient length of time — which 
would he n very tedious business, for we might 
have to welt a thousand years— we should see (that Is, 
mentally “see," for, of course, on atom Is hopelessly 
Invisible) s group of four protons violently escaping, 
and we should see electrons escaping too, two packed 
up with the proton group and two thrown off sep- 
arately, showing that of the four protons two came from 
the Inert portion of the nucleus and two from the elec- 
t rtcelly active portion, so that the projectile retains a 
double, not a quadruple, electric charge. The number 
remaining of the active variety of each would thereby 
be reduced to 00, which would mean that It was no 
lunger uranium, but another element called uranium X. 
*»<i this also would explode or Are off a particle In 
time, so that the number would then be reduced to 88, 
when the main or residual substance would be radium 
Than It might go an with rather Increased activity, 
though still only very occasionally as far as each atom 
was concerned, until the number got down to 82, with 
two well marked Intermediate stages, one of them called 
by Madame Curie polonium The element with 82 active 
pairs would be fairly or perhaps quite stable and would 
ho indistinguishable from lead. If the number ever got 
down to 80 It would be mAcory And at 78 (though 
that la not In the true line of deecent) It would be gold. 

Bo much for the heavier, unstable end. But what 


r er Lodge, Principal of the University of Blrmhigkasi and 
in research on the nature of the atom 

cation will separate such atoms from each other and, 
accordingly, It can Is- liquefied only at an exceedingly 
low temperature, very close to absolute sere For at 
thut low temperature the Jostling practically ceases and 
the atom* are so m arly quiescent that the bonds of 
their freble residual affinity are not brokto. 

Tlie atom of helium Is very like one of those projec- 
tiles flung off by U radioactive siilwliince and tailed nn 
alpha particle , hut whereas Hn alum of helium I* elec- 
trically neutral un Mlphn pnrth h Is by no mean* neu- 
tral It has a double positive i hurfie und It needs two elei 
trons to satisfy It Hut them- It soon picks up, und then 
It becomes the completely satisfied and Inert atom of 
helton. Tlie 4+2 have become 4+4 
+ — + 

Is there any element that lias only one constituent 
pair, one proton a* the central nucleus uml one revolt 
lng satellite, like an earth moon system? Yes, the 
answer I* definite and certain The lightest known 
element Is hydrogen nnd hydrogen has only one of 
each The hydrogen at nil Is constructed on the pattern 
of the earth and moon 

Thus there are exactly ninety tun eleutent* and no 
more One cannot Imagine an element lighter tlmn 
hydrogen, unless It Is powdble to split a proton and an 


leader n u i on nslonully they nuiy lilt the nucleus. 

And the nnilius of nitrogen is fourteen tlmee 
hh lien i y ns hydrogen, while the projectile la 
four times us heavy llcncc the encounter 1* no trifle 
Tlie experiment Is Uki firing a crowd of suns, endi a 
quarter the weight of our sun through the soter system 
Many go through fret und go «n , some might sweep up 
und curry awuy one or other of tlie seven planets. But 
one hy rlmnco encounters I lie sun Itself There Is a 
smash und the sun breaks up The atom of nitrogen Is 
disintegrated, not hv sisintnneou* radioactivity and by 
Its own energy, hut us hy the explosion of a shell or the 
Impact of a violent projectile 
And what hupi>en* to ll? 1* It dls]K>rsed Into Its cun- 
Htltuenl protons, or do some of them hang together still? 
Tlie answer cun only he given by experiment The an- 
swer found bv Rutherford la something like this that 
most of them hang together hi gmiqis, constituting three 
atoms of liellun, while two odd one* are ftnng out with 
great *i>eed- even greater than that of the projectile 
whleli drove them — *o that we get violently ejected 
a turn* of hydrogen. 

It Is us If the atom of nitrogen were really compoued 
of three liellon und Iwu hydrogen atoms — as If It were 
a compound of those priinnrv elements und that It was 
disintegrated or broken up Into Its constituents hy the 
Impact of an alpha pnrtlcle 

(Contlnura os page S72J 
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Navy Day 

E ECAUSB of Ilia inevitable decline of Inter- 
est In the Arm; and Navy which manifests 
Itself at the close of a great war, the 
Betting apart of one da; of the year as 
Navy 1>ii;, on which the country Is uslced to give 
thoughtful attention to naval affairs, Is Altogether 
commendable 

Hpeuklng In favor of the Institution of Navy Day, and 
having In mind no doubt the pernicious propaganda 
whltli alms at the Immediate abolition of all arma- 
ment h, President Coolldge recently said “Our country 
has undertaken us Its proper contribution to atnellor 
otlng the burdens of urtnuineut In the world, to place 
certuln strict limits on our naval establishment Jn 
view of these. It becomes desirable that ttie highest 
efficiency In men and material lie maintained.” To 
the same purpose. Acting Secretary Theodore Roosevelt 
reminds us that “behind the protection of the Navy our 
people are able to carry on tlielr lives, devtlop tlielr 
Ideals and live In the righteous lienee we so earnestly 
desire It Is the right arm of our State Department " 

Of the misleading statements made by those who 
would emnsculute. If not altogether destroy, our Navy 
none Is more false and unjust than Shut w hlch describes 
the Navy ns a symbol of wnr and Its officers and men 
ns the advoentes of Vkar As a matter of fact, from 
admiral down to enlisted man, there are no cltlxens 
who arc? more united tn llie earnest desire for pence 
They know what war means. President Kelly of the 
Navy League Is well wltliln tho truth when lie states 
that no men are more truly pacific than our Army and 
Navy men—' “our own brothers and sons, who realize 
more kceuly Ilian others the horrors of war. and seek 
only the strength that will malnluln peace — the pence of 
honor und Justice width Is the only peace America 
should ever tolerate” 

When the history of the stupendous events of tho war 
and the isist war period comes to bo written and they 
run be Judged In thtlr true proportion, we believe thnt 
the gathering around the table of the five leading naval 
powers at Washington to frame tho Treaty of I Imita- 
tion, will lie recognized as perhaps the greutest single 
contribution of the United States to tho ix>rinancnt 
peace of mankind Thnt treaty has now been ratified 
hy ull tlie powers concerned, and they, with us, are at 
present engaged In breaking up the enperflou* material 
of over-developed navies. 

Let no ono regret this destruction, for this suiierffu 
mm armament was the child of suspicion, four nnd 
International hatred The fleets us reduced hy the 
treaty ure no more nor less than tlie International police 
of the high sens. It la the duty of the American people 
to maintain Its present Navy, which Is preeminently a 
preserver of the pence, at Its highest possible level of 
efficiency, and give to It at all times loyal and patriotic 
support. 

“ ZR-1 ” Satis Over New York 

m un FIRST sight of “ZR-1" was from the 
observation platform of the Woolworth 
Tower, os she reached New York City ex- 
actly ut the hour predicted. It was In mld- 
SeptemlK-r, and u faint hase, suggestive of Indian Sum 
mer days to come later, softened the outlines of the 
city below. Precisely at 11.30, out of the air came the 
distant drone of the airships motors, and lot above 
the Statue of Liberty there became visible through the 
base what looked for all the world like a gigantic 
silver bubble, which grew In size until the great ship 
swung to port and reveuled tho whole 080 feet of her 
truly beautiful form to view With her six motors 
throttled down to half speed and the national flog 
snapping at her stern, she swept majestically by as 
she laid her course up the Hudson River 
Apart from the beauty of the spectacle (and a Oliver- 
tinted dirigible, when seen under such conditions, Is an 
undeniable object of beauty) the most striking Impres- 
sion was that of the stability and perfect control of tho 


vast ship , which, be It remembered, In spite of the light 
and fragile materials of its construction, weighs no less 
than thirty-seven American tons. Throughout her Jour- 
neying* up and down the length of Manhattan Island 
she traveled for the most part on a level keel Occasion- 
ally, vertical and horlsontal changes were made under 
on easy helm and very gradually Evidently, In these 
early trials her commander Is not going to subject 
“ZRrl” to the severe bending stresses, due to n sudden 
and extreme shift of the helm, which crumpled up the 
girders of “ZIl-2" and brought about the fatal disaster 
at Hull, England. 

During her last run, before heading for Philadelphia 
and home, she passed directly over the Woolworth 
Tower twice as far above our vantage point as we were 
above the street below To stand on a man-made struc- 
ture that soared TfiO feet above the earth and watch 
that huge fabric, big In bulk as the tower Itself, sweep- 
ing majestically across the heavens was a sensation In- 
deed I Here were the dreams of the builders of Babel 
and of DtBdalus himself eome true I 

The primary purpose for which tho Navy has built 
this ship Is to act as a scout for the Atlantic fleet — a 
work for which her great speed and large radius of 
action render her preeminently suited Home day In 
the future we shall hHve a squadron of such ships to 
act as the farseelng eyes of our battleship fleet Scout- 
ing abreast. In a line Hung wide across the Atlantic and 
In radio touch with each other and with the com- 
niandor In-chief, they will render lmpoexlble any sur- 
prise attack upon our shores. 

It U no empty boost to claim that "ZR-1" Is the finest 
airship of the rigid, or of any other, type that Iihs ever 
been built. For so she should be , since wltliln her has 
been Incorporated all the exiierience of the Germans, 
who iirlglnnted the Zeppelin, and of the British, who 
carried on dlrlglltte construction In the years succeeding 
tho a nr and mode a successful round voyage from Eng- 
land to America nnd back 

But over and above this, the new design has engaged 
the best talent of our very able corps of naval con- 
structors. Not only have the stresses (far more com- 
plicated in a ship of tho air than In a ship of the aea) 
been made the subject of exhaustive study, but every 
member that was built Into the framework was first 
tested In the naval aircraft factory ut Philadelphia. 
Finally, and greatest surety of all, the use of the ever- 
dangerous hydrogen has been abandoned and “ZH-1” la 
filled solely with nan-explosive helium. Hence she Is 
the first ship to be rendered Immune to the flaming 
bullets of attacking airplanes. 

Pandora's Chest Modernized 
UR FAMILIARITY with the wonders of 
radio broadcasting may not exactly breed 
contempt, but at least It take* away from 
the romance of the thing. As a fairy tale, 
radio broodcasting would fare quite well; Indeed, the 
present-day receiving set In the home, bringing to the 
household the music and news and talks from the four 
comers of the globe, might well flU the rWe of the 
famed Pandora’s chest with its never-ending flow of 
beautiful contents. As a reality, however, radio laaes 
Its romance os It gains In prscticablUty and popularity. 
But, then, this Is a practical age 1 

Pandora's chest— that Is the keynote of radio develop- 
ment today When radio first came Into the household as 
the result of broadcasting, it had a distinct laboratory 
touch. There were numerous handles to adjust, storage 
batteries to recharge, dry butterisa and connections to 
watch after and a mase of wire* connecting the various 
scattered components. Frankly, as a living room fur- 
nishing the radio set was designed to upset the best 
of decorative schemes, and more than one fastidious 
housewife stood firm against such invasion and insisted 
that the radio set stay tn some far-off comer of the 
bouse, there to be enjofed hut not seen. 

But radio broadcasting has brought about a change 
In radio engineering and designing of apparatus. It 


soon dawned on. radio engineer* that tbs receiving ap- 
paratus, as used In the average household, Is only the 
means and not the mid. It U merely the medium for 
receiving the broadcasted programs; tn troth, the aver- 
age person would as soon do away with the receiving set 
and use a plain tin horn, If such a crudity would give 
the deelred results. The popular demand has been for 
more and more simplicity combined with greater and 
still greater efficiency. 

The answer to all this la now evident Radio engi- 
neer* have done remarkably well — almost unbelievably 
well. They have eliminated the troublesome storage 
battery , they have devised new type* of vacuum tubes 
the filaments of which require a minimum of current 
which can be supplied by ordinary dry cells, they have 
worked out simple circuits which reduce the controls to 
a minimum while giving excellent results, they have 
developed good loud-speakers, which do away with the 
necessity of head-phones, they have designed attractive 
cabinets which now contain every component of a radio 
set. Including the batteries. The remit Is the compact 
attractive cabinet which Is Invading the sacred premises 
known as the living room. The highest development of 
this kind Is In the form of cabinets resembling phono- 
graphs, containing everything. Including the loud- 
speaker horn. 

So, ut last, we have the modernised version of Pan- 
dora’s chest In the oorner of our living room we have 
a small, attractive cabinet, blending In with the general 
scheme of things. We step up to the cabinet turn a 
small knob to light the filaments of the concealed 
tubes, nnd another knob to search for stations. We 
hear a faint whistle We move the knob more emu- 
tloualy, dissolving the whistle Into the strains of an 
orchestra We move a second knob, which gradually 
Intensifies the orchestra strains until the desired volume 
of sound Is obtained from the loud-speaker horn For 
quite n while we listen to the various selections of this 
orchestra, coming from the roof garden of a renowned 
hotel 30 miles away At JO o’clock we tune In for the 
ringside in a neighboring city, where a much-heralded 
bout is being staged between famous heavy-weights. We 
hear the fistic battle, blow by blow, as well as the gong, 
the cheers of tho throng, the whistle of the timekeeper, 
and other noises that go with pugilistic activities. The 
battle is soon over, and we know the remits several 
hour* before the newspapers are available from the 
city By now It is 11 o'clock, the local broadcasting 
stations have “signed off" for the night Again we 
explore with the tuning handle— a whistle— and then 
a Jag* band Clear, loud; good. Then come* tho an- 
nouncer's voice. We learn that the Jass music Is from 
a city half-way across the continent I 

So Pandora's chest of fiction Is now excelled hy the 
Pandora’s chest of fact Once more, truth Is stranger 
than fiction. 

A Poorly Housed Business Institution 

HERB Is nothing adds to the succsss at a 
business Institution more than proper hous- 
ing. This la true of governmental bnslnssi 
Institutions ss well as of private concerns. 
The United States Patent Office Is one of the few offices 
in which the earnings are relatively large as compared 
to the expense, -ranking in this respect with tbs Post- 
office Department, Customs Bureau, The Internal Rev- 
enue and similar Income earning branches of our greet 
Government The Patent Offlcs ha* a somewhat unique 
arrangement In that It rune what might be termed a 
large retail store, the stock of which is limited as to 
variety, but Is almost unlimited as to quantity This Is 
the branch of the Patatt Office that Is devoted to the tale 
of toft patent copies of patents. Minton* and muttons of 
soft copies of patents era stored In the United (Rates 
Patent Office for sale at a very considerable profit and 
the number handled each day would gladdw the baort 
of a merchant prince. Owing to Inadequate ftdbttoe 
these copies are «read an over the Patent Offios BaOft- 
tng. In hallways here, to corridere there, and tn vault 
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rooms extending out under the toot pavements of the 
city sad in tier attar tier rising so high as to nscewsltata 
Isddtrs to reach the upper row Man; of them are on 
wooden shelves that Increase the danger from Are and 
the spreading of the copies all over a large building 
necessitates the cop; pullers traveling mile after mile 
each day in pulling the copies. A limited quantity of 
metal racks have been provided but these do not begin 
to supply the reasonable demand The copies are so 
distributed that It la difficult to promptly secure a de- 
sired copy, and this In a large measure reduces the 
ale, is Instead of ordering copies the person desiring 
them will take the trouble to Inspect the records of 
the Patent Office to avoid delay Much of this could 
be avoided by providing suitable metal racks for all the 
copies and also by providing for the arrangement of 
the copies in compact form and In close proximity so 
that the pulling of the copies will be greatly facilitated 

The rooms housing the various Examiner's divisions 
are all seriously crowded, thus Interfering with the 
work and adding delays where the delay Is now of 
great Inconvenience to the public, and some divisions 
are housed In the corridors where they are partitioned 
off by llte cases and subject to all the Interruptions and 
disturbances Incident to those traversing the corridors. 

The copies of foreign patents Issued since 1014 w ere 
greatly delayed In delivery by the War, and when 
Anally delivered to the United States Patent OHlcc were 
delivered In such bulk that space Is not available for the 
proper classification, nor 1s tho Patent Office force 
sufficient to permit the proper classification of these 
copies, so that searches among the foreign patents are 
necessarily Incomplete and extremely unsatisfactory 

All of the foregoing could be avoided and the Patent 
Office be conveniently housed and well officered. If the 
recommendations In the Commissioner’s report for the 
year ending December 81, 1023 had been carried out by 
Congress. As the Patent Office Is really a business 
Institution, serving the public and being well paid by 
the public tor the service rendered, there appears noth- 
ing unreasonable In the desire and expectation that 
Congress will afford suitable faculties for the proper 
transaction of business which In Itself Is profitable to 
the Government. 

The Navy’s Contribution to Industry 

HE present agitation In favor of the complete 
abolition of armaments and, therefore, of our 
splendid Navy, Is unthinking, uninformed, and 
generally springs out of on abysmal Ignor- 
ance of the subject To be consistent, the advocates of 
complete disarmament should call also for the abolition 
of those police forces which enable city dwellers to 
work and sleep In security 

In a recent issue, we touched upon this subject, and 
laid apodal emphasis on the value of the Navy as * 
training school for our young men In habits of ordsrjj? 
ness and discipline, and In respect for constitutional au- 
thority. Ws now draw attention to the fact, so generally 
overlooked or Ignored, that the great merchant fleet 
which fetches and carries the products of Industry Is 
equally Indebted to the Navy for the great technical lm- 
provemwts which have helped to raise It to IU present 
standard of speed, eomfort, reliability and high operat- 
ing economy. 

Take the fundamental question of ship propulsion. 
Lea* than 20 years ago the cumbersome reciprocating 
engine was in exclusive possession of the Held, both 
«t to freight and passenger ships, and It is largely to 
the csasslsas initiative and support of naval engineers, 
both bore sad abroad, that the world owes those suc- 
ceeds* Imp ro veme n ts which have given to us, first, the 
direct oNowctod-turMne, then the gaared-turblne, and 
lately tka stosta-eteetric drive, which lari has proved 
Itself w satisfactor y to our Navy that the latest battle- 
shlpbffre eq ui pped exclusively with this system. To the 
navies oi the world, ateo, we are Indebted for much ex- 
perimental work in the dsvriopwBt of the Diem) 


marine engine, which In economy of weight, space and 
consumption stands so far In tho lead as to be In a class 
by Itself. 

But, although Its work In developing Improved means 
of propulsion Is Its greatest contribution, we must not 
forget that there are hundreds of other directions in 
which this great "laboratory of experimentation," os 
the Navy has Justly been termed, has nmdo generous 
contributions to Industry The eleclritully oiaruted 
winches, pumps, ventilating fans, ttnd various other 
auxiliaries which are now being Introduced ubnard mer- 
chant vessels, have been In use for over fifteen years In 
our Navy Furthermore, the Nuvy was a pioneer In the 
use of super-heated steam , and the Merchant Marine U 
Indebted to It for research work In developing alloys of 
various kinds for condenser tubes and other purposes, 
for Its elaborate Investigations of lubricating and fuel 
oils , and for Its development on a large scale of eleetri 
cal welding methods. The Navy’s model basin at Wash 
lngton, moreover, Is responsible for Improved models, 
not only of merchant ships but many of the notable 
st com and sailing yachts of the country In this connec- 
tion, It muy bo stated that the lines of not a few of 11ms 
American cup defending ymlils received their final de- 
termination as the result of trials In the Nnvv tossing 
tank When we como to navigation, we find flint the 
Nasty has rendered Invnlunlili assistance To Its Hydro- 
graphic Bureau, we are Indebted for extensive marine 
surveys, und for the superb charts, Issued regulurly by 
the Hydrographic Bureau The Ice patrol safeguards 
the passage of our grant llni rs by locating and dis- 
tributing by radio the position und cosine of those 
terrors of the sens, the lev bergs. Many n good ship 
bos been saved from dlsiixb r by the "radio compass" 
system, a Navy development by which ships as they ap- 
preach the const enn obtain Ihelr exact locutions, even 
when they ure shut In by dense fogs and blinding snow 
sturms. When a ship enters the harbor clmnncl, she can 
maintain herself accurately within her narrow limits, 
keeping In electrical touch with a pilot cable laid on tho 
bottom through the center of the channel Only rocenlly 
we Illustrated In this Journal the new Navy system of 
sounding by sound, the practical operation of which was 
recently proved when a Navy ship chnrled the ocean 
floor from America to Europe In a fru< tlon of the time 
which would be necessary by the old method 

Nor must we forget that the Nuvy gave to the steel 
Industry in America the greatest single Impetus whh h 
It has ever received. Thirty year* ago, wlien wc* began 
to build our first steel shliw, we possessed no mills that 
could fabricate the heavy forgings needed for armor 
plate and guns. Such things could be obtained only 
abroad, but the Navy arranged with American insnu 
facturers to install the neecssnry plant for this heavy 
work , and It was this fnr-slghted ixdlcy which started 
our heavy steel trade on an upward course, which, 
within a few yean, had made us the premier steel 
manufacturing country in the world. So far from its 
bring an economic waste, the Navy Is at once the police 
force of the nation, a training school for Its youth, a 
great laboratory for the development of new Industrial 
proce s s es , and one of the greatest exponents of the true 
"live and let Uve" patriotism. 

Adirondack Forest Preserve Threatened 
HE ATTEMPTED raid by private Interests on 
the Adirondack 4 oreet Preserve, by means of 
an amendment upon which the people of New 
York State will vote cn November 8, la a 
matter which affects every State in the Union, for if 
the amendment should pass, It will suggest and encour- 
age simitar action by privatfrripterests against tbe 
forest reserves in other Stales oFfoe Union 

The attack Is being made under what Is known as the 
Ferris amendment to section 7 of article VII of the 
State Constitution, In relation to the Forest Preserve. 
Section 7 reads as follows “The tends of tbe State 
. . constituting the Forest Preserve . . shall 


for ever he kept as wild forest lands. They ahall not 
be loosed, sold or exchanged, or pe taken by any cor- 
poration, public or private, nor shall the timber thereon 
l)e sold, removed or destroyed. The I/Pglslature 

may by general lawB provide for tbe use of not exceed- 
ing three per centum of such lunds for the const ruction 
and maintenance of reservoirs for municipal water sup- 
ply, for the canala of the State, and to regulate the flow 
of streams. Such reservoirs shall be constructed, owned 
and coni rolled by the State " 

Tims far the amendment follows the present consti- 
tution It then procetdu to provide for private exploi- 
tation, by adding a clause which strikes at tla funda- 
mental principle of thi present law This rends as 
follows "The Legislature tnu\ also provide by general 
laws for tbe use of smh lands for tbe development of 
water power for the public hullt and for the construc- 
tion, maintenance Hnd operation thereof of ismds, struc- 
tures, conduits ami appurtenances neeessury for that 
pur|sise — Such ih velopment may Is by the Slate, or bp 
a Uimi of th< blatr, f I lie Italics are ours), under a 
lease for u term not • weeding fifty years, to lie secured 
pursuant to law on sutli terms ns will best prelect the 
public Interest und transmission lines may also lie con- 
structed, maintained und ojs rated ou such lands by tbe 
State or by u lessee of the Htuti , on like ti mis’ 

Ho there von turn It Hnd for cool etTronlerj, In ita 
deliberate attempt to take front the public thnt which 
the constitution bus txpnssly reserved for Its use, title 
prnpOBed amendment tan lmrdlv Is* surpassed 
bur ltstk jou, win reus tin pn si nl law expressly fur- 
bids tbe leasing of State-owned binds within the Forest 
Preserve* to any corporation, public or privnte this 
amendment penults the basing of such lands 
Whereas the present law limits ttnv storage lands In 
the Forest Present In tin supply of wotir fur munlil- 
pullrlra, tunals anil the regulation of stream llou, till* 
amendment permits the building of conduits, power 
bouses und eletlrlc transmission lines on these Forest 
Preserve lands 

Whereas the present law provides that any reservoirs 
shull lx* o|H*rated bj tin State tbe amendment provides 
that they may lx* operated hv lessees of the Stute, i. 
by private corporations 

Whereas the present law contemplates the use of 
water only the amendment eontemplutes the use of 
lurge stretches of forest hind In the form of clearing* 
for jxiwer houses und wide and lengthy avenues cleared 
of trees for transmission lines 

Tills latest raid mxrn the 1* orcst Preservo Is nothing 
new More limn ome during the past thirty years the 
SeiKNTtFic Amebic an has raised Its voire against the 
conspiracy, as wo do Induv Section 7 was adopted 
In 1804 expressly to save the forests on Still* land, 
and from that duy to tills the lumber amt power Inter 
ests have tried to break down that constitutional safe- 
guard In 1806 they utteoiptod to puss nn amendment 
which was defeated by a vote of two to one In 1909 
they tried again by lust minute legislation which passed 
the SenHte on Slay 1 and the Assembly on the last day 
of the session It was denounced by the press and waa 
killed In the next Legislature 
Only once since 1W>4 has this section been amended, 
and that was when llte* friends of the forests prepared 
an amendment, which was adopted and which permits, 
as noted nbove, only < per cent of the State-owned 
forest land to he used for storage for municipal water 
supply, for nutate and to regttlau the flow of streams, 
all of this for Stall purposes The Ferris amendment 
would Invade the reserve with power-houses and cut 
wide swaths through the forests for the erection of 
unsightly lattice towers and the stringing of cables for 
the benefit of private Interests. They would he pro- 
tected by fifty year leases, under which there Is no pro- 
vision for compensation to the State for the valuable 
rights and privileges granted 
Once more, at the forthcoming general election on 
November «, the people of New York State will have an 
opportunity to register an emphatic "No” to the proposal 
to open our Adirondack forests for private exploitation. 
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The Father of Our Modem Navy 

How Roosevelt Pulled the Navy Out of the Rut and Gave It a Fighting Edge 

By Rear-Admiral m. S. Sims, U. S. Navy 


KW people realise the debt we owe Theo- be would speedily here overruled bad 
dare Boosevelt for the development of our much more serious o hrtecto t he force 
national defenses, especially our first line created by an article by Admiral Hah 
of defense, the Navy Few realise the bia> small gun as the principal battleehJ 

torlcal and technical knowledge he brought made It Impossible for the Oongrrei 

to bear upon thbi subject The average dreadnought type Nothing deterred. 


be would speedily have overruled had It not been for a dte but a tingle example, he used hie powerful Influence 
much more eerlotu o hato c to t he force of public opinion to over come the oppeeltloo to c or re c ti n g the Inoosnpre- 
created by an article by Admiral Mahan advocating the benalble defect of open t ur re t s wide open at that time 
amall gun aa the principal battleship weapon. This from the gun platforms down to the roagaatnas directly 
made It impossible for tbs Congress to approve the below The danger of this design had been freaucntly 
dreadnought type Nothing deterred, be inflated upon pointed out, but was successfully denied until it was 


s successfully denied until 11 


man on the street does not know, or has forgotten, that an analysis of the subject for the purpose of showtng demonstrated by the terrible turret accidents that re- 

during his young manhood, at the age of 24, he pub- that Mahan's arguments were based upon wholly mis- suited In the death of many of our officers and men. 

Halted one of the most remarkable historical narratives taken information concerning the hitting power of a The consternation caused by these horrors was such 
ever written by an American, The Naval War of lSli battleship’s heavy gun at long ranges. These conclusions that the Department actually advocated the abendon- 
It shows an understanding of the fun- ment of all efforts to Increase the 

diuoentul requirements of naval effl- — — -■ rapidity of Are of our heavy guns, 

° fflce " ° f h “ ttme IN ANS WER to our rtqueri for a Nary Day message, Adrmral William S Sum 
The studies required to produce / ***** to Theodore RoourreU m the upholding busiTupon^hf penSSe^f h^ 

this book enabled him at once to * of the Untied Stoics Nary On no std* of hu multriudmou* activities did ha only In this crisis Boosevelt showed 

understand the measures necessary to penetrating mmd and forceful personality work with quicker or more lasting effect a comprehension of the wholly seem- 
bring the Navy up to a state of effi- He Was the despair of the reactionaries and the joy of the younger and forward - tlal element of battle efficiency lndl- 

clency from the deplorable condition looking officer* of the Nary. To ha conviction that nothing but the best a good rated by the phrase "him per gun 

into which It had fallen by the time enoug/i for the Nary we owe, not only the rapid growth of the Nary m site, but, P" minute," the standard of comperi- 

lie became Assistant Secretary of the vhat u far more important. Hi adrancement m efficiency During the Roosevelt th ”‘ n .“ 1,c {f. taratprsc Ocw a 

Navy He knew «, well the qualities gunner? became equal to the best m the world, our <W> were nd of 

of material and training tlmt make n * „ ’ . . i . . ... „ ~t.«I..L.J ,1. th * t wc should continue to make every 

ship a reliable battle unit that wh« man * ,e ?? UJ dc1 “ U: < T?^T °? e " .“T* 1 k° uU ™ 0,uh ' d - effort to lncnmse the rate of blttta*- 

our deficiencies to them respects were penomel became thoroughly imbued with the Roosevelt enthusiasm —THE EDITOR. t0 more hits Into an enemy's hull 

presented for bis consideration, he — ■ than he could put Into ours In a given 

accepted the criticisms In the spirit In Interval of time . and he made it dear 

which progress demands that criticisms should always he guve to the press, thus bringing about the surrender that It was up to the Navy to risk any dangers that 

be accepted, and In which they are mo seldom accepted of the Chairman of the Renats Naval Committee, who such training might involve. 

by the responsible authorities. He Insisted upon a came out strongly for the new type, which was forth- But more Important still than the essential changes 
thorough Investigation of the actual facta, the fixing of with ordered designed. In design and methods indicated was th# change 

responsibility, and the Immediate initiation of the nee- Unfortunately the first of these ships were badly de- wrought bj the great spirit behind it all. In no line of 

easury measures to correct our mistakes. signed, Hnd were at once criticised by Commander Key Ills multitudinous activities did his penetrating mind 

Before his efforts were Interrupted by the Spanish These criticisms were opposed with all of the power of and forceful personality work with quicker or more 

War, he hud aiipolnted a board of officers to inquire into the principal dignitaries , but Boosevelt, as usual, In- lasting effect. He was the despair of the reactionaries 


It shown an understanding of the fun- 

damentol requirements of naval effl- ■ ■ - 

deney that flaw officers of his time mi A 

had achieved / V" 

The studies required to produce A , 
this book enabled him at once to °f 

understand the measures necessary to penetra 

bring tlm Navy up to a state of effi- He Wo 
deney from the deplorable condition lookmg 

Into which It had fallen hy the time enough 
lie became Assistant Secretary of the vhat i 
Navy lie knew so well the qualities retime 
of material and training tlint make a * 

ship a reliable battle unit that when 5 

our deficlenolea In these respects were person 

prerented for his consideration, he l» - 

accepted the criticisms In the spirit In 

which progress demands thut criticisms should ah 


IN ANSWER to our request lor a Nary Day message. Admiral William S Sum 
f has written this fine tribute to the share of Theodore Roosevelt in the upbuilding 
"* of the United States Nary On no sids of hu multitudinous activates did hu 
penetrating mmd and forceful personality work with quicker or more lasting effect 
He was die despair of the reactionaries and the joy of the younger and forward- 
lookmg officers of the Nary. To ha conviction that nothing but the best a good 
enough for the Nary we owe, not only the rapid growth of the Nary m site, but, 
what a far more important. Hi adrancement m efficiency During the Roosevelt 
regime our gunnery became equal to the best m the world, our ships Were nd of 
many senous defects ; dangerous open turret houts were abolished, and the whole 
personnel became thoroughly imbued with the Roosevelt enthusiasm — The Editor. 


accepted of the Chalnnnn of the 


by the responsible authorities. He insisted upon a came out strongly for tl 
thorough Investigation of the actual facta, the fixing of with ordered designed. 


the causes of our Inefficiency In marksmanship, anil to slated upon a showdown of all the fncta. He caused 
recommend methods of training to remedy this. After the whole matter to be discussed by a body of about 
the war he found himself opposed by officers who fifty officers In a conference which be opened in person 

pointed to our successes at Manila and Santiago, and at the Naval War Collage at Newport The result waa 
who strenuously objected to any pub- 
lic criticism of what they declared 
was a Navy that left nothing to be 
desired In the way of efficiency of 
either material or personnel He under- 
stood so well the conservative atti- 
tude of military men that he Insisted 
upon an Impartlnl presentation of 
the actual facts, and a comparison of 
these with the target practice records 
known to have been made In foreign 
navies. Needless to say, the record 
of about one hit In 00 shots at the 
bottle of Manila, and of one In about 
30 at the battle of Santiago, showed 
him the seriousness of the situation , 
and tlieae records contrasted with the 
astonishing results of the new meth- 
ods of training In the British Navy 
convinced him of the necessity of 
t uklng tlie matter In hand Mmselt 
Tills he did by ordering the new 
British training methods put Into 
operation, and ordering all gun gear 
and gun sights changed to make there 
methods possible with our guns. 

Within n short time the Improvement 
was so astonishing aa to be difficult of 
belief The rapidity and accuracy of 
fire, the "hits per gun per minute,” 
were Increased to such an extent as 
to Indicate that In battle we ahould 
lie ahle in one minute to land two 
tons of heavy projectiles against an 
enemy s hull at a distance of three President Ksss svelt (seen at toy at gangway) retiming o fficial call el 


we would Chief, U sited States Atlantic 


not have been able to hit an enemy 
more than twice In an hour's firing 
It was an increase In efficiency of over 8,000 per cent 
At the same time he gave hie personal attention t 


the principal dignitaries , but Boosevelt, as usual, In- lasting effect He was the despair of the reactionaries 
slated upon a showdown of all the fncta. He caused and the joy of the younger and forward-looking officers 
the whole matter to be discussed by a body of about of the Navy Every man on every ship, from the captain 
fifty officers In a conference which be opened in person down, soon realised that there was a master mind Insist- 
at the Naval War College at Newport The result waa ing that nothing but results should count; that "the 

only shots that count are the shots that 
hit ” Blnee then we have had a new 
Navy — a Navy whore officers insisted 
upon efficiency, and therefore temper- 
ance. long before it waa gwerally 
realised that the maximum mmtal 
alertness and manual dexterity nec- 
essary to efficiency In dangerous oc- 
cupations cannot be achieved hy men 
addicted to the cocktail habit. 

This great man jarred the old-time 
Navy out of Its complacent conceit 
He well understood, and tried to make 
the Navy realise, that the greatest 
danger In a military organisation la 
dry rot, resistance to progress, and 
the substitution of a comfortable ad- 
ministrative routine for preparation 
for war. He was never tired of quot- 
ing the remark of a disgusted bureau 
chief who complained that "my de- 
partment was runntng smoothly and 
perfectly until this damned Spanish 
War came along and upset every- 
thing.” 

It la fitting that the birthday of 
this remarkable man should have hem 
selected aa ear National Navy Day 
Ha was the father of our modem 
Navy Ha instilled into It a spirit that 
brought into play the dormant, eter- 
Ung qualities of tbs personnel Ha 
gave the word efficiency a qew mean- 
ing. He cared nothing tor show, be 
wvelt (seen at toy ef gangway) retiming official call ot Ceam ie n I n waa not Impressed by R po ti em decks 

States Atlantic fieri, on heard fisgahip Tee neasae " at aaval review eff add the poltitied gear of gam that 

kia beam at Oyeter Bay la 1*04 could not moot fast and straight. Ha 

eras Impatient of ceremony. He stuffed 

that the defects critic! red were corrected, as far aa cotton in hie ears, went Into the fighting top# of hattie- 
poesthle in ship* partly built But, more Important ritlpa and had hid nat Mown off hr the blast of heavy 
still, measures were ordered that would make sure the giau. He Went down is submarines. He thee made Ms 
avoidance of such mUtekeb -ip future designs; and Interest ae real to the youngest dob us to this senior 
since tut time the design ef oor battMhlpe baa been admiral. AH understood tut U valued tU Nuvyooly in 
second to none to tu wqrU. proportion to He demonstrated ahtiity to defect an 



fundamental fact that the big turret guns could maU a since tut time tu design ef oof battMhlpe has been admiral AH understood that he valued thUNhvy'nnly in 
high per cent of hits at a range at which the few him second to none In tu wtirid. proportion to tt« demonstrated ahtftty to defeat an 

that small guns could mate would do Utile damage. He In addition to correcting each vitally important da- enemy In Uttfe. Ho gave tt tito fighting edge. ttfengk 
at once advocated tu AU-nig-Oun ship, the modem frets os those above indicated, both In design and tn be Is dead, title remains; flor Ms spirit atilt tires and 
dreadnought, but U found, as usual thnt the new type methods of training, he gave bis attmtion to many of will always be a CbsriaUd tradition and an iavalaahto 
was opposed hy the Navy Department Tills opposition the major details upon which efficiency Amended. To lasoiratton tu the day of Uttia. 
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ha* been often repeated, “Sack the lot," hot he wm* 
referring to reactionaries in the Admiralty, not to 
hattlmhlps. On another orcaalaa be wrote In 1015, “I 
am busy scrapping parasites," (“In the North Beo with 
Ileutly ') again referring, nut to material bnt to perano- 
uel laird Platter a a* a strung advocate of aircraft as 
auritlory lo the Fleet (Memoir*) and he regarded 
“The Fleet rendv for action as a National life Pre- 
server’ (Letter* to Kdward VII) 

The enthusiast* of the Air School even Invoke the 
spirit of Mahan in their Impeachment of Sea Power It 
Is linpoMible to conceit e the great apostle of Sea 
Power as denying the doctrine he preached for 30 years, 
or looking upon super-dreadnoughts as “shadows of the 
past,” as an ulr enthusiast puts It. Conld he speak an 
the suhjert he would probably say, as ho did when he 
approved the use of gas shells, modifying his words to 
suit the new Invention No airplane capable of carrying 
u bomb of suflident capacity, or of propelling It with 
such accuracy as to oink a battleship 
under war renditions I* tin jet In 
pmetlcnl use, or bus undergone ade- 
quate experiment consequently we 
are Ignorant of tho facts as to 
wlmlher tlie results would he of a 
decisive character or wliether In- 
juries In excess of that necessary to 
the end of warfare, the Immediate 
disabling of the enemy, would be In- 
fill ted. Captain Mahan wns a true 
proplu t when he foretold that tlie Zep- 
pelins would he found to be greatly 
overrated. (lifeofMuhun Tojlor) 

From one era of invention to 
another there must be u transition period of try-outs 
and experimentation We do not abandon n perfected 
weapon and repluce it by an undeveloped invention, 
the radio has not vet replaced the telegraph and the 
telephone, and flftj-odd years Intervened between the 
tight of wooden ships at Humpton Roads and the battle 
of the Huper-dreudnaughtN at Jutland It ma> be w« are 
nt the threshold of a new era, and the airplane model 
of 1080 may be an armored battleplane of 100 tons, 
12,000 horsepower and 200 knots speed, carrying BO-ton 
bombs, as foreseen by M llrApiet , hut In the mean- 
time we ninat be prepared to win a war with weapon* 
In hand. Tho Navy, which is onr first line of defense, 
must lie kept up to the highest efficiency, equal In all 
respects to that of (Ireat llrttoln, and five-third* of 
Japan’s. II Is unfortunate tluit tlie limitations Treaty 
did not muke tills obligatory 

Thr Bambini? Koperiments nf July, 1911 —These tests, 
which lmve started so many contro- 
versies, In no respeet simulated war 
conditions and thla la largely true of 
the tests recently carried out agnlnst 
the '’Virginia" and “New Jersey" 

The 1021 experiments were postponed 
from time to time until the weather 


that If oar coast is pr o te cted by airplanes no tidps can 
reach onr shores or land troops” 1* an srsmpls of 
special pleading which woaM not be admitted in a 
coart of lew, 

In discussing this practice It should b* i 
that tho difficulty of gsttlngir *-— ■ 

torpedoes Is vastly tacreaare t 


Bights must be 
of cobm of the planes and to 
quires some steadying on the new 
course Thus, when attacking a defended ship aoeurecg 
Is enormously reduced and the i*r cant of affective 
hits becomes very small Oould airplanes get 100 per 
cent of hits (which is utterly Impossible) in practice* 
like that at the "Oatfrtailand,” It would not prove they 


T 1 7E have long bean of the opinion that there are few deficiencies m tho makeup 
yy of tho overage man that are to destructive of clear during at the lack of a 
tome of proportion The latetl proof of this u to be found m the columns 
of arrant nonsense that an bemg printed then days, about the doom of the battleship 
and the dominance of the airplane. A fow airplane s drop bombs on an anchored 
and defenceless old battleship and, presto l all battleships, even i f they are moving 
swiftly and bristle with antiaircraft guns, an forever helpless. With indisputable 
facts and remorseless logic, Admiral 
fallacy — The Editor. 


mmmm ***? 


Wm, as a matter of fleet tha* hate W e*en» ftrdutF 
o b jective a nd do not stooge fhsi it. Leaving tbee* 
— out, air tT—— ~ 


Hhers wt>o do not 
Atrptone Carrier*.— Tb* big canton win bo equipped 
to carry tin planes of varfoo* types; | *rt tho troable 
with (be earHers to that a* yet tbsy aemeot tommb 
- cm the otitsr typos land «r take off 


taking on plan**, a 
nearly into tbs wind. This to sesmin 
but it is * mating to what extant tbi 
feres with tbs airplane. It often i 
where they don't want to go and da whet they don’t 
went to do. Hanca cantors cannot 
always launch and taka on planes at 
the time they wish. If the wind to 
froth or even moderate they must 
steam very slowly Into It to get their 


I Cleaves tn thu article puncture* the airplane 


plane* off. If snemy surface ship* 


could get fi per cent of hits when attacking against 
opposition 

One of the recent claims of air enthusiast* is that 
altitude dues not play a great part In the accuracy of 
bombing They claim that with Improved sights bomb- 
ing from altitudes of 6000 to 8000 feet can be quite 
h ecu rate, In fact more accurate than from lower alti- 
tudes where the plane is under anti-aircraft gunfire. 
It Is obvious that a bomb dropped from an airplane haa 
an Initial vertlonl velocity of aero, and being propelled 
downward only by gravity cannot have the accuracy 
of a shell fired with nn Initial velocity of 3000 feet per 
second. The low velocity, of course, greatly Increases 
tho errors due to wind, speed of airplane, speed of 
target and earth drift Nothing but the high Initial 
velocity nf gun fire con minimise these factors; there- 
fore air bombing affords no reasonable basis for the 
claim that the battleship to doomed With the Improved 


, the s 


1 the 
d Navy 


wind light In nil 76 Army 
planes were used They new inn 
down over stationary, defenseless and 
abandoned ships, and undisturbed, 
dropped bombs of 160 pounds to 1000 
pounds of high explosives. In 1028 the 
"New lersej ’ was sunk at 0000 feet 
end the “Virginia at 3000 fret Todaj 
no h«\e inucldne guns and light guns 
that ran spruy (he ulr with aimed 
projectiles at these elevations. 

According lo the report of the Joint 
ISnvv and Annv Board on the 1021 
experiments, the practice wns not ns 
good as n us to be expected under the 
selected favorable conditions. It to 9a* 
a fact that It required 0 hours and 
37 minutes to drop 78 bombs (20,861 
pounils) on to a cruiser and destroy It, much 
Uihb It took lelllcoe to sink by gunfire one 
one buttle cruiser, four light battle crulaeA and five 
destrojers and kill and wound 2800 men 

The “Ostfrlesland” was sunk by the mining effect 
of homhs which fell close alongside, this brought out 
nothing new because It was well known that mines con 
Had have sank shljw , but U Is not so generally known 
that unless the explosion Is practically in contact with 
the tide or within a few feet nf it the effect to not 
serious Even if a ton nf T NT were exploded 100 
feat from the ship’s side the effect would be equiva- 
lent to the explosion of only 2(4 pounds alongside, not 
enough to injure a torpedo host To argue then that 
the staking of tbs “Ostfrlesland" which be It 
bend, was vSrestottng, practically 
un hoard to pump out flooded compartments, and not 
provided with the latest under- water protection, “prove* 



near, carriers bavo t 
and frequently not to windward. At 
aoch time* they can’t handle plan** 
at all It often taken the whole battle 
line to protect carrier* while they are 
launching planes or taking them on. 
Air enthusiasts don't seem to have 
ever heard of this fact. 

Another point that the air radicals 
never consider Is the time It takes to tonne)) plana* 
from a carrier Carrier* can launch planes only an* 
at a time, as very few planes cun be kept on deck ready 
to take off, the rate of launching will probably not 
exceed one In four or five minutes. 

Torpedo Planes —The airplane torpedo weighs about 
one-half tan and therefore can, as yet, be launched only 
from planes sent up from shore. Although not fully 
developed the torpedo plane haa great possibilities. 
Already the air athutiosts are making extravagant 
claims for It They asy that the carrier to the equiva- 
lent of a gun that will shoot 100 miles, and discharge a 
projectile containing hundreds of pounds of explosives. 
They explain that the carrier having chosen Its dis- 
tance, 100 miles or so from the enemy fleet, will rend 
up Its torpedo plane* which will attack at dark or 
dawn, when within torpedo range (8000 yards) Are 
their shots unobserved by the enemy 1 They do not soy 
how the carrier or planes are going 
to escape detection by a vigilant 
enemy who will be protected by a 
screen composed of submarines, de- 
stroyers and aircraft, throeon ant at • 
distance of 30 mites from the battle- 
ships and the “train " 

The effectiveness of the torpedo 
plane has only been partially tested 
in war In a recent target practice 
torpedo planes tired 18 shots at the 


n war, and were all to 
favor of the planes. Ag the planes 
had to corns down within 20 fleet of 
> release the torpedo, and 


tight the chance of hitting a vital spot, the ca 
tower, for instance, to iHa m at low altitudes, 
opposed and within anti-aircraft gun rants. The proo- 
ablllties by trial and error of hitting the deck of a large 
ship decreases from 60 per esnt at 1000 feet altitude 
to IT per cent at 8000 feet 
Airplane* carry from 500 ta 1000 pounds of T N. T. 
Planes carrying -4000 pounds ate — “ — ‘ ‘ * * 
not exist today. 'The. heavy wtigi 
be launched frota plane canton) 
from shore. Hhavy wtigfctMHtnea by 
the radius of ectioB, to BOO Apse at the 
tow speed of 80 to- M0 mitof’JNr hour It to #1 
am* planes are gras at - *- 



ha plans* alone oould prevent a landtag 
ana mvasraray .an enemy. This can only be s matter* 
of opinion which cannot be verified,* WM* would be an 


» sttechttf’d§£ 

;.TOto£8Ssfi - 


*, std, and that the autosra 8 a» tiwtr- 
a, » boattta landtag eaaSA be nfttoMfcta* 
pH* j nothing mope dsdtfte ttah {Me -pmi : 

Owto dtonefb ettodt odnf^ftMk • 
i to rarfty, if **r, 4gt$ by ’toe 

dean# gtm tamhwmr, mMdWSm 

It woui»i»tot)riHito tev 
.»« MflrtoN" -• — 

( OMf tono d o* potent) 


SCIENTIFIC AMERICAN 


815 





SCIENTIFIC AMERICAN 


817 


Uk Sorts® theF developed mall cracks from which por- all complete, thla simulacrum «mM not ha dit tended and we can then get 

ttato of plaster neaped daring the subeequret carting. with tenter without completely deforming it a glove aa thin aa 

W« coll particular attention of readers to this tenuity We think ourselves able to assert that It la Impost*!- desired, 
of the skin of wax We have shown these casts to art ble to Imitate our result^ with flexible India ruhhtr 1 do not know uny 

Irti, 'painters, sculptors, molders and tnedkal men. All Could they be Imitated by using a hard object lost end other fraudulent pro- 
ha v» unanimously agreed that they are casts from of a flexible one? All uar endeavors to do this have cedure A Belgian 

h tanas Han ds. On# report from eminent artistic mold- been fruitless. The object could not bo released from engineer lately told 

an Hearts GabrlelU, Marche ttl and Marettlnl— says the coating of paraffin, which always broke or was me that he had In 


l GabrlelU, Marche ttl and Marettlnl-* 


the costing of paraffin, which always broke 


"Oar third remark Is on the delicacy and truth of the hopelessly deformed. In vain did we give the 

anatomical detail. Ufa Is to he felt under these strange glove considerable thickness to give it retdating pi 

sad deceptive easts. It Is obvious that these molds have a thickness out of all cimiitarlaon with that * 

been made from lining handt We find In them molds. We grossed the thing carefully unit n 

not only the anatomical details but traces of muscular long slit In the narrower portion representing the 


sutflrtently elastic to 
allow of a living 
hnnd being released 


contraction that can be explained only liy movements 
directed by wdll. There are slight crumplings of the 
akin which leave no doubt on tbs subject 
"Prom our long and minute examination we are com- 


o facilitate withdrawal, but In vain All these 


artifices produced I 
others might be mo 
were, we should not 


salt Even If we admit that to give a demonsl re- 


pelled to conclude that molds so perfect with such deli- that It Is not possible by using a hard object t< 



cacy of detail, with Indications of active muscular move- paraflln gloves analog 
ment and folds of the skin, could only have been ob- form and thinness. 


o our own both In respect of give 


talned on a living hand. They are molds taken at o* 
operation, originals and not made from impressions.” 
Oar certitude of the metapsychic origin of our mot* 


But another questloo Immediately occurs. Can three cal Let ns take ft 


B absolutely Indeed there la no other fraudulent process possible, paraffin molds Identi- 


<lre The ludicrous remit that Dr. 
ptl Getey gets when he stakes 
for every effort to duplicate the 
any seance results by am ef a 
nke water-filled rubber glove 


what measures of control the molds were taken. The 1 Ills, however, necessitates 


chief of these— the strict bolding of both bla hands— The first point ti 
should produce complete conviction We can affirm that supernormal molds 
during the afencea the medium could nut at nny time hand! We know t 
have used his hands for trickery I always in> self held first 

one of his hands and am quite certain 
that I never released It Still further, 

In the experiments at the Institute It 
often happened that Professor Itlchet 
and I, controlling the medium, ai>- 
proached our hands holding those of the 
medium until they were In contort. 

Under these conditions, when we both 
could be quite certain, without any pussl 
ble doubt, that Kinski's hands were com- 
pletely Immobilised, molds were pro- 
duced. Further, as previously state*!, 
we severs 1 times observed the slmultn 
neons molding of two hands, clasped 
together In such cases. It would have 
been necessary that the medium, to make 
molds of his two hands, should liberate 
both at the same time This was abso- 
lutely Impossible As ft* the support 
tloo that tbs medium could trick by . 

making each perfect molds by using Child s hand, radi 

something other than his hands, this Is In any other stn| 

so absurd that it does not deserve dlacua- 


be cleared up le— How can these 
• Imitated, using a normal living 
> methods that cun ls> used The 
fisIstH In plunging the hand into 



Child’s hand, reduced a beat one- third from the original. Here perhaps more than 
In any other single cart the impossibility of normal removal of the original from 
the paraffto appears 


A second consideration is tlte proofs based on ex- warm paraffin several lime* and awaiting the complete be at 
amlnatlon of the casts. We have already shown that solidification of the glove (which takes 15 to JO mlnntes have 

our molds were Indisputably made on living human In the air nnd from six to eight minutes In cold water) not 6 

hands. This at cure disposes of the hypothesis of a Then an Incision Is mude with a rnsor or sharp knife staiwi 

fraud by aid of an India-rubber glove We have re- along one of the edges, from the base of the fingers as of till 


s the wrist. The hnnd can then bo released by control 


difficult cal with the »u|**r normal ones by using a normal ho- 
lds kind, mun hand Onultl this process have here used by our 
medium T We cull the close attention of readers to what 
an these here follows, for It Is the jsdnt of the wlmle question 
Hi living Supposing the medium to hare found one how to 
ed The make paraffin (/lore* artificially, he would hair been m- 
and Into nhle to do th Is during the tenure lie mutt necessarily 
hare made them he forehand and hard 
brought them In surreptitiously Hut we 
are able to orrli/y that the moldt were 
actually made at the stasor* We shall 
now advance the proofs of both these 
statements 

The moldt, under tuppotilion of fraud, 
t cere atturidlp not made during the 
stance. The proofs of this are numerous 
and derisive The crelrol rendered all 
complex and delicate movements Impos- 
sible The digital Imprints of the casts, 
scrutinised at the Prefecture of Police 
by M Bnyle, the highly distinguished 
chief of tlie Criminal Identification Serv- 
ice are not the finger prints of the me- 
dium tf it Is* objected that If not the 
hand of ttie medium It must be the hnnd 
of one of the experimenters, the answer 
. . Is Hint we have frequently hud the hands 

vre perhsp* more than , (f ch i Mpm , when there wus no child 
il of the original from present und no child could have got Into 
I he laboratory 

Thla Inst argument Is de*lslve If there 
complete be any fraud, the fraudulent molda must necessarily 
) mlnntes have been brought from outride But the moldt were 
1 water) not brought from on I tide Thiy were made during the 
irp knife stanoe ittclf In order to have mathematical certainty 
tngers us of Hits, Professor Rlchet and 1 derided on two means of 



duce similar molds small lateral movements which detach It little by little The first consisted In coloring our imraffin lmme- 
frotn an Indla-rub- from the waxen glove The edges of the Incision are d lately before the ex)s*rimenl Our molds all had the 

brr glove distended then brought together and qnlckly re-dlpped Into the exact coloration of the pnreffin so prepared In the 

with water, dipped paraffin to conceal the Joint and thus get a mold In laboratory We olao decided to mix with the paraffin 

Into paraflln, and one piece. , some substance soluble In It and admitting of chemical 

emptied for with- The Joint does not show much If the operation Is well teat Herewith Hie nolea of this crucial experiment 
draws!. dree; but In order thnt It may be successful, one con made December SI, 1020 


This can easily dltlnn la tndtapsnsable— the glove n 


be dree, although times the thickness of the super-normal molds. We five grama of it Into the 

with air the expert- have been unable by this process to obtain thin gloves, several times, samples of th< 

ment fulls as the because there were always fractured on withdrawing twin, and saw thnt the 

thing floats re the the hand. Further, this pfoerea con only be applied to chemical reaction Is well kn 

top of the poraflki. an extended hand. It would be quite Impossible with ing a little of the paraffin 


teat Herewith Ihe nolea of tills crucial experiment 
made December St, 1020 

After several trials I chose cholesterin. I poured 


« In the port tires In the more surprising photographs sulfuric a< 


several times, samples of the treated imraffin, for choice- 
twin, and saw that the reliction was clear This 
chemical reaction Is well known It conrtsts In dissolv- 
ing a little of the paraffin In chloroform and adding 


Hlowl) and gradually a red c* 


* prevent of the Joint It ct 



fracture re with- 
drawing the rubber 
But the result ob- 
tained Is character- 
istic of the process 
used; three are 
none of the precise 
details of the hu- 
man hand, and 

pee ranee (a absurd- 
ly deformed — a car- 
les tore of * hand. 
This deforrt* Hoc I* 
Inevitable when we 
are using India- 


ere could not have been used by the medium, even if 
our control had not placd|h£n insuperable obstacle to 
Its employment 

The sacred fraudulent process 1* more complex. It 
consists In using the hollow mold of a human hand 
Into this mold some substance such aa melted sugar, 
both fusible and soluble, Is poured. When solidified It 
Is removed from the mold and dipped Into the paraflln , 
It is then placed In a tank of cold water and left till 
the cart dissolves and Ihe «k>ve remains. An Improve- 
mretre this, wre have t«re tetd of, but have not tried, 
cresirtt In replacing the soger by water froeeo at 8 to 
10 degrees (CrteMgradel hrtow freertni-point. A cast 
In saptr-froaen Ice Is thus obtained It can be quickly 
plunged Into melted paraflht sit*l a very thin glove Is 
once formed before the cost begins to melt and efface* 


sure method of vwlfvlng whether Hie molds were made 
during the experiment with our own paraffin The 
testimony of our senses was confirmed with mathemati- 
cal precision 

The manlpularions had been made by myself alone 
before the sitting, In absolute secrecy The lank of 
perufltn was placed on the reetangulur table about two 
feet from the medium Control of the hands of the 
medium, complete, several Hines stated aloud Very 
dull red light Roon we heard the aplaslilng In the 
paraffin and perceived the successhe phases of the 
operation. When I Judged this operation finished, I 
Increased the red light, and we conld see on the table 
two molds still warm One was the font of a child, 
admirably sharp In Its outlines, and extending up 
( Continued on page J7J) 
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The Animal Hospital 

Surgical Treatment for Horses, Cows, Mules, Bogs, Cats, Goats, Canary Birds and So On 

By WMam&McGarry 


OnSKfl, ra«i und molt* can now be given 

Q surgical treatment tor tumors, wound*, 
laryngitis, ruptures, broken bones, severed 
tendon*. dl*tortlon* and many Internal 
disease* that formerly made It necessary 
— “ to elioot them, Such operations are being 
performed every week day In the year, not only for the 
purpo** of getting Information concerning rare disease* 
that may be of value later In treating human beings, 
but to lave and prolong the lives of the animals and 
to Increase their usefulness. And the some fact* apply 
to dogs, rats and other pels. Including rabbits, gnats, 
cunary birds, parrots, monkeys and even tlie pungent 
skunk They apply also to barnyard fowl— chickens, 
geese, ducks and turkey*. 

What might be called the other side of the anti- 
vivisection story was brought to public attention quite 
recently In Philadelphia l>y the announcement that there 
had lieen set up In the University of Pennsylvania 
veterinary hospital the A ret operating table ever built 
for the accommodation of horses und other large ani- 
mals. The machine was designed by Dr John W Adams 
professor of veterinary surgery and obstetrics at the 
University and chief operating surgeon at the hospital, 
which la run In conjunction with the school. It was 
evolved after several yours of exjierlence and after all 
existing apparatus hud been found unudaptable to the 
peculiar needs of the veterinary surgeon. 



Testing a horse far tubercular germs throe gh 


the eye 


to the fli*>r of hi* (tail with minimum disturbance. 

Although this table has bseo In use only a few 
weeks, It has proved already to be one of the most 


mode It neceeeary for the ssu-gsosi to l ease *. At other 
times hoisting tackle was need to lift the ham to a 
table. The danger that* lay to the injury that might 
be done to tisanes already weakened by the opafatton, 
and various forms of hammocks had bam> devised. The 
tilting operating table makae all of tbeaa nnniraaaary. 

A lmost at the same time the table was s*t up fbr Its 
flrat use announcement waa roads la the newspaptr* of 
a marvelous operation by a Viennese surgeon, now on 
hi* way to Chicago to continue his sxperlmmts. Be la 
aald to have succeeded in grafting a compute eye 
from one animal to another In each a maimer that ft 
could **e Just aa w*U a* with It* own ey*. As a rule, 
however, storlea of experiment* on living animate hold 
forth no such immediate and startling bop** a* this. 
Many of the raoet important task* of vivisection are 
Air purpose* that are never explained to the public, and 
hence when reference la mada to operations an animate 
It stirs thoughts of supposed cruelty That la why the 
University hospital story tells the other side of the 
antl-vlvlaectton, for It* primary purpose la the health 
and welfare of the animate It treats. 

It was more than 100 years ago that the project of 
establishing a veterinary school and hospital was A rat 
broached at the University. In 180T the noted Dr. 
Benjamin Rush made an address before the Phila- 
delphia Society for Promoting Agriculture, urging that 
steps to be taken in that direction, but nothing was 


The table when not In use look* like a 
section of Iron wall backed by leaning 
brace* It Is oblong, and while standing 
on Its aide Its width I* a little more than 
the height of the tallest horse At one 
end there I* a projection to serve aa a 
head rest, and llie table la Atted with 
leather pads to prevent galling, and with 
si raid by width the animal to be operated 
on may be made fast to It The procedure 
when an operation 1* to be performed 1* 
quite simple The animal Is walked to a 
1**11 Ion hcnlde the tuble, which stand* on 
Its side He te strapped securely to It und 
a blindfold Is placed over hi* head. One 
of the surgical assistants turns a lever 
that seta in operation an hydraulic appar- 
atus. and the table begins to tilt over, 
carrying the horao along In a few seconds 
the animal is on his side, resting com 



done until 1888, when the school waa 
started. For 40 years the school and 
hospital has besn turning out "animal doc- 
tors" and saving the 11 vs* of burden and 
pet animals, but It la only In recent yaars 
that Its surgeons have succeeded In deved- 
oping a technique In many reapects equal 
to that achieved by surgeons treating 
human brings. Twenty-two years ago the 
University, In cooperation with the State, 
erected a group of sanitary. Are-proof 
buildings specially equipped for the treat- 
ment and care of ailing animate, and those 
have been added to from time to time 
until the hospital te perhaps tbs finest of 
It* kind In the world. 

It te only a few years since It was the 
practice to shoot a home or valuable cow 
or bull which had suffered a broken tag. 
and In many parts of the country that te 
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8«m*« Mtv»*d to )bk» It Harfwood 

tJ |sSS«n'CT then* ha* b**n devntopsd to Bolted aa 
jti tote** *Mdl *my bring stout aomou altsm- 
turn fc m «Wna» at hud wood*. ittMte 
jn aB U i to convert reft mxk, by p res rt x g, Into bud 
mod*, which promt a wry good appearance, 

Wbta on look* at a pteoa of wrood in crow section, 
MW ted* an kind* at tear* and boodle* of fiber* an- 
ctaatag cavities. Tb*** o* Title* are awentlal for tb* 
Ufa of O* plant, for they aa* to tba transfer of water 
and food, a* well aa to tb* storage of matte material. 
Wbaa tb* plant la dead, however, and tb* wood U going 
to be wed, then these entitles ara an tafatorable cir- 
c u ms t an c e, because they lower tb* wise of tbe wood. 
It la than Jaat tbe quantity of fiber* which (orern* tba 
talnn Tba more ca Titles there are, with regard to tb* 
Bomber of libera, tbe softer and more easily split la the 
wood. It I* also » wett-known fact that tbe natural 
bard wood* are characterised by a eery small quantity 
of ca Title*, compared with tbe number of fiber*. From 
this it follow* directly that aa soon as one succeed* in 
diminishing the amount of ca Title* in a defined kind of 
wood, this wood must hare better— or harder — proper- 
ties. Although this idea la aelfevldent. It baa only re- 
cently been realised In a technical way 
When a piece of wood la subjected to a uniform high 
pressure, along with a high temperature, tbe above- 
mentioned cavities are pressed In and tba piece de- 
crease* largely In volume. Tbe necessary pressure of 
•bent 900 atmosphere* must, of course, be applied 
equally on aH aide*, and thla la beet accomplished by 
using a liquid aa the pressure medium. Water la un- 
suitable, however, for It penetrate* Into the wood and 
thereby the pressing effect la lost A satisfactory me- 
dium baa been found in asphalt, which tally just pene- 
trates into tbe wood, and then forms such a bard layer, 



A whole tree trunk at one time la placed In aa auto- 
clave, dipped under the asphalt, and then subjected at 
a temperature of 100 deg. O. to a pressure of approxi- 
mately 900 atmosphere* for five hours. The trunk 
shrink* to shout half It* original else and greatly In- 
crease* In hardness. One ha* to be very attentive and 
take care that tbe wood baa a definite moisture content, 
because otherwise cracking take* place. If It la dried 


closer together It makes a magnificent shining polish. 
Up to tbe present, llgnmrtoae, as the product la called, 
has been chiefly fashioned into golf dubs, loom bobbins, 
walking stick*, and luxury articles, but especially in the 
domain of Inlaid work dues It promise a good future. 

It ia easy to understand that the natural hard woods 
In the future may experience a strong competition from 
llgnostone. 


It Is brought In coo tact with moisture. Alan, at tbe high 
pr es su re some chemical decomposition reaction takes 
place, which appears to be necessary for the success of 
tbe pressing. With insufficient care a formation of 
caramel can occur, which causes a darkening in the 
color 

When tb* wood is pre s sed, the outer layer. Into which 
the asphalt has penetrated can be sawn off, and then one 
can rut It up Into whatever place* of lumber are desired. 
These pieces possess a very beautiful marking, since tha 
layers, already pr e sent In tbe wood, are now much 


AafnHqan— i A Wood that Restate the Attack 
of the Teredo 

IT' ROM testa recently conducted In Dutch Guiana, It 
a appears that a wood hue at last been found which Is 
immune to teredo attack. This wood Is Angeiiqae 
(Dtcorynia paraanat* Bentb), which Is said to owe It* 
teredo- real sting qualities to the presence of fine parti- 
cle* of slllea In tba fibers, which act as an abrasive on 
the boring apparatus of th* molluak Physically, Ange- 
llque is a dark brown, heavy wood with a specific 



gravity of 0.851 when freshly cut and 0T40 when 
thoroughly dry 

Aogellque was subjected t« rigorous tests in the lock 
gates of the Suntmacca Cunul, which lies Just south of 
the city of Paniinurlbo, the capital of Dutch riutunn 
This waterway connects the Surinam and Snninmecu 
Rivers. The water of Iho canal is brackish and the 
local government has experienced great difficulty In 
maintaining the gales and other timber structures be- 
cause of the presence of the teredo The gates were 
originally built of Demcmru greenlieart, a wood which 
gained muih publicity during the building of the 
Panama Canal, as It wan selected as (lie best wood 
known at tliut time for tine In lock gate construction. 
In waters Infested with Umnorla It an* not long, how- 
ever, before It became upiairent that greenlieart was 
being rapidly destroyed In the Snninmern Canal, and 
the Dutch Uulnnn government undertook lo find. If 
jxwHthle, r local timber having durable quulltles tliut 
would bailie the ttredo 

Among the great number of woods experimented with 
was the native Angellque which after five years service 
In n pnrth ulnrly bndlv infested bsulltv, was. for all 
practical pui-poHe*. found lo l>e free from attack, while 
the greentaart placed under the same conditions waa 
utterly drslroved within two jiurs 

Angellque has been lined since ll»15 In Dutch Guiana 
hy the local railway company to replace Imported teak 
In the building and malnli nance of railway curs. When 
properly drlnl It nnswirs Ihc purpose exceptionally 
well, nil hough It lias tlm disadvantage of living harder 
to work In nil places where tougtiness and resistance 
to abrasion are required, It can bo safely recommended. 
Angellque Is fouml In large quantities In tbe eastern 
half of the province Sisilniens six Tect In dreumfer- 
enro and 00 fwt clear boh ure common while tree* 
as great ss nine feet In (In umfi rence and having a fall 
ninety feet of bole arc not evci ptlonul 

How to Make Lime Set Quickly 

QOMH mouths ago the llureuu of Standards developed 
O a quick-setting lime Composed of one volume of 
ground qulrkliine and Iwo volumes of hydrate. The 
commercial success of this material depends upon find- 
ing some w ay to make It keep during shipment, or else 
to make It Into finished form st the fiactory. Working 
on tills latter phase of the subject tho Bureau has been 
developing a cast lime partition tile Hxperimcnt* 
have shown the beet composition to be one volume of 
wood fiber, five of quicklime and ten of hydrate, and 
that the best earing condition Is outdoors exposed to 
the weather Such a block sets so that It can be re- 
moved from the mold In ten minutes, can he handled 
in twenty minutes, can bo sawed and nailed, and has a 
compressive strength of 100 pounds per square Inch st 
seven days. It is about 20 per cent heavier than 
gypsum tile of thp same else, and experiment* are now 
being conducted to see If the core volume can be in- 
creased without too great s sacrifice of strength > 
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Why Headlight Glare? 

How Uncle Sam Tested the Headlights on 400 
Ordinary Motor Cars and What He Found 

By George K Dacy 


ie wrong 


Of the car They produce a 
narrow zone of Illumination 
about 80 feet deep extruding 
from 20 to 100 feet abend of 
the car, depending on tbe de- 
gree of llcht When corrected, 
they should produce a broad 
»a> * of light extending from 40 
feet la front of the car to 200 


to the left of the left-hand vertical 
line Intercepte the light which would probably reach the 
of an approaching driver 100 feet away HU* light. 


GOOBDINO to Investigations made latterly 
by natlunal automotive engineers, the 
automobile headlight* on 10 out of 20 
motor car* are defective to the extent 
that they Jeopardise the life and limb of 

' 1 o titer autolsts who meet and paxa them 

Recently, ITncle 8am’* official representative* tested out 
the headlight* of 400 automobile* in the District of 
Columbia — these cars were very typical of the general 
run of horseless carriages used throughout the entire 
country — and found that OR per cent of them were 
so Imperfect In one way or another as to endanger the 
safety' of the operators and other motor car owners 
who chanced to meet them on the open highway 
In this day and uge when moot of the 
State*— where automobile traffic 1* heav- 
iest — enforce stringent regulation* about 
the design and adjustment of headlight*, 
the fact that In tlio nelghlxn-bood of 10 
out of every 20 nets of headlight* violate 
State regulation* through the carelessness 
of the car owners and drivers, Is ustound- 
lng. In the arts and Industries, vie ore 
constantly reeding about the formulation 
of new safety codes for this or that 
trade The resources of science are yoked 
to the task of taking the duubt and danger 
out of hsntrdous occupations. And at 
the mime time, we motorists, as n class, 
tbrnueli sheer neglect are promoting a 
i In highway travel by forgetting 
— s In the 


Study of the reant survey made of District of Colum- 
bia motor car* show* that over one-half of the car* vio- 
lated the local traffic ordtnaaoe* dne to the fact that 
their headlight* were glaring. In the main, till* condi- 
tion wns dne to Improper adjustment of the lenses. 
There 1* absolutely no excuse for such errors of head- 
lamps for It takes only a few minutes of well-directed 
work to correct them. Increased safety and greater 
rood lllnmtnatlon are the worthwhile remit* of inch 
activities. Time spent to checking and adjusting head- 
lights probably offers a better return than could be se- 
cured from a similar amount of work an any other part 
of the car, with the possible exception of the brakes. In 
‘ automobile maintenances does the 


t serviceable ttnd efficient condition 

The result* of the headlight search and 
research are startling to most of ns alien 
we understand that 78.2 per rent of the 
lumps tested were out of focua. You Laboratory 
know how It feels to be driving along u 
slippery, sklddy pavement some black, 
rainy night and all of a sudden to have an approaching 
car almost blind you with Its powerful lights whose 
beams have gone astray due to the neglect of the owner 
If the figure* are Impartially representative— tliere Is 
every reason to believe that they are— you may expect to 
he nearly blinded by the unsatisfactory lights of 7822 out 
of every 100 motor vehicles that you meet These farts 
and flgnres are astounding enough to keep timid motor- 
ist* kt home stormy night*, when the danger* from Im- 
properly adjusted headlights are maximum. 

Not only la the man who drives a car with faulty 
lamps a menace to all those he meet* or passes, but ho 
also I* a source of danger to himself and the occupant* 
of his car The lenses of his lamps may be so dirty that 
they onto throw half enough Illumination on the road- 
way— R2.8 per cent of the headlight* examined were 
suffering from dirty I 
driver muy guide his car Into the ditch or < 
embankment Just because his lights were so dim that he 
could not see where he was heading Of all the cars 
Inspected, 4H.T per cent had headlights that were not 
correctly tilted 40 per cent had dirty, rusty or dented 
reflectors, the lenses In 81L8 per rent of the car* were 
twisted In the hcndlnmiiH, while to 28,0 per cent of the 
ease* the beadlumiw were not parallel. 

Dirty lenses and reflectors simply reduce the average 
efficiency of the headlamps. However, they become 
dangerous when they do not transmit sufficient Hgfat to 
the roadway to make driving safe. Head i lunp* that 
•re not parallel are extravagant profligates of light, as 
ray* which should be reflected down the road serve only 
to Illuminate the surrounding scenery Lack of focus, 
twisted lenses end lamps tilted upward result In a waste 
of light and throw a bunding glnre Jn the eyes of the 
er Headlamps that are tilted too far 
B light the highway tor only a short distance to front 



Fifty-seven different makes of headlights divided Into 
three main classes were tested out to the recent Wash- 
ington survey, the Bureau of Standards experts furnish- 
ing their services free of charge to all motorists who de- 
sired such assistance. Seventy-two per cant of the car* 

outfitted with device* approved by tba last Motor 

Vehicle Administrator* Conference ; 28A were equipped 
with devices that were of nuns value hot are not en 
the latest approved lists, while 4.2 per cost of tha care 
carried devices that were practically wo r t h les s because 
they could not be adjusted to eliminate glare without de- 
creasing road Illumination below tbs limit tor safe driv- 
ing. Despite that good devices wen to- 
stalled on many of the care, the head- 


e only 7 per cent of the bast devleaa 


drawn a borixonta! 11a* by the tan million or m 


general driving public require direction and education 
more thnn to this simple little matter of lamp upkeep. 

The ear* were tested for efficiency of illumination tqr 
driving them to turn Into position about 20 feet from 
a special screen en which was drawn a horizon to! 11a* 
at the level of the lamp (about M Inches) and two vorti- 
cal lines spaced the asms distance a* the headlamps 
(about 28 Inch**). The totefsactlau* of them vertical 
lines with the horlaontal tote* represented the projec- 
tion of tlie center* of the lamp* to the s creen along • 
line parallel to the surface on 
which the car stood. Tb* 


properly, the lamps wm 
throw on tb* scram oval] 
elliptical pattern* with I 


52 per cent were dangerously glaring. 
In the second class of devices mantloned 
above, 0521 per cent were glaring and only 
1 per cent In good adjustment while all 
the lights to the third darn were glaring. 

The Installation of approved headlight 
devices on any automobile is merely the 
Initial step to securing safe, legal and 
adequate road illumination. It is funds 
mentally Important that these contriv- 
ances all be maintained to the acme of 
adjustment If they are to function prop- 
erly Frequent and regular Inspections 
are Imperative. With the Idea of educat- 
ing the average motorist to the Importance 
of keeping bis beedUgbte to proper tons, 
the Washington Safety Council plans on 
. — erecting ■ number of testing screens to 

different ports of the City of Chief Execu- 
tives that win be available to the ggneral 
motoring public free of charge. Potentially, It Is mere- 
tlal that adequate headlight laws be enforced for the 
protection of the motoring public. At present, so llul* 
attention Is paid to the proper adjustment of headlamps 


roadway about 2)8 fret abend, 
while rays striking 18 lneM 
below the line Illuminate {hr 
highway at a distance of flft- 
feet from tha car > 

Adequate gutter HlumlMfe 
tlon is secured by light that 
strikes the serosa two feet to, 
the side of the vertical Usd 
and nine inches below the 
line, In order to 
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A Foot-Proof Redmrger for Storage Batteries 

T HHHH hu lately appeared no the market a new 
type of storage battery recharger, which now takes 
Its place alongside the vibrating type rectIBer and the 
vacuum tube rectIBer, for use In tlie borne and private 
Karaite. The latest recharger Is n chemical rectifier, 
complete with step-down transformer and leads, so that 
It may be readily connected with any 110-volt alterant 
ln*-current supply 

The action of the latest recharger Is dependent on an 
alloy called "balklte," which Is a form of the element 
tantalum The material forms a one-way valve when 
Introduced Into certain arid or alkaline electrolytes, 
allowing one-half of the alternating current wave to 
pass through It, and completely checking the other half 
of the wave. In the commercial type the standard 
storage battery electrolyte la used In order to simplify 
care and maintenance. Furthermore, the recharger con 
tams a two-winding transformer which allows the re- 
charger to be need during the operation of a radio set, 
without any danger of blowing out vacuum tubes. 

The new recharger la of compact dimensions and neat 
appearance. A sturdy wooden case contains the trans- 
former and the chemical rectifying cell, and provides 
space tor the battery leads and plug connecting cord. 
The recharger la virtually foolproof. It is entirely 
noiseless In operation, while n small red light, which 
may be viewed through a window In the transformer 
compartment. Indicates when the recharger Is working. 
There Is nothing to adjust It requires no attention ex- 
cept an occasional filling with distilled water It can- 
not toll to charge the battery, and It cannot discharge 
the battery even when left connected. It cannot short 
circuit It delivers a taper charge which decreases as 
the battery becomes charged, so that damage through 
overcharging la impossible. 

The writer of these lines has found the recharger 
satisfactory In every way, after prolonged teats with 
six-volt storage batteries nerd for radio work. The 
electrical efficiency of the rechnrger varies between 20 
and 40 per rant depending upon conditions. This effi- 
ciency, In view of tbeabnpllc- 


luadilne* have melting [Nils in which the type metal 
la kept molten through the application and maintenance 
of sufficient heat However, It Is not generally known 
thut Ihe heat must he Just so for satisfactory type 
costing, and that It must be maintained at such critical 
temperature within very narrow limits. 

Ghs Is ordinarily used for the purpose Electricity, 
which has been gaining more and more ground of lute 
years, la considered a decided Improvement on gas. On 
Its face It would seem lo he the real solution of an 
even source of heat, but In nctuallty there are several 
troublesome factors thut Insist on popping up One 
of these Is Une-voltage fluctuation, which causes a 
marked fluctuation In the type metal temperature and 
consistency, thus hampering the operation of the type- 
casting device. The average electrically I anted metal 
pot requires anywhere from 2,000 to 2,800 watts of 
energy, which Is a strain on the average electric light 
circuit. 

The latest developments In this field take tlie form 
of the equipment sliown In the accompanying views. 
A vibration thermometer Is Incorporated. In which the 
distance of travel of the pointer has been limited to one- 
eighth Inch The pointer is held constantly under spring 
tension against the positive contact As tlie heat In 
creases, tlie preosure against the pointer Is built up 
until the spring tension Is overcome and the needle 
■laps positively from one contact to the other In 
cooling, the reverse operation takes place This posi- 
tive action Insures perfect contact and the sensitivity 
of the needle Is Increased the more the machine vi- 
brates. Tlie actual contact rod of the needle Is a loose 
roller which must travel around a high point In moving 
from contact to contact This automatically turns 
the roller on the qilndle, and presents a cleanly scraped 
contact surface to each movement This thermos tilth 
control Insures a temperature regulation of 25 degrees 
on the operating machine, and 80 degrees on the Idle 
machine 

A chemical investigation made at Columbia Univer- 
sity proved that there Is a critical temperature of 


type metal Detween the limits of 750 degrees and 1000 
degrees F, und Im reusing directly as the antimony 
content Increases and ulao Increasing directly as the tem- 
perature Increases, there Is a very derided ml loo of the 
antimony on Iron Tlie affinity of antimony for Inst 
causes great activity of these two metals within these 
limits. Tlie cleanly finished surface of Iron or steel 
will be attacked at once, und In Ihe ease of thin sheeting 
the Walls will bo penetrated 

This was exactly tlie case of the Immened heating 
unit The units were niude of channel Iron and pre- 
sented an Ideal surfuce for this mtlun. The space 
between the heaters and tlie walla of the crucible would 
gradually become clogged with drum which acts as a 
lieat Insulator The temperature of the metal In this 
space waa naturally higher because the outside heater 
was also radiating heat In this direction This natural, 
excessive temperature was very much Increased by Ihe 
above-mentioned accumulation of the dross Insulator, 
which hampered the conductivity of heat from the unit 
Itself 

The melting point of tin Is 440 degrees F , lend 820 
degrees, and antimony 11T0 degrees. When these metals 
are mixed, the melting point of antimony la lowered 
considerably As the temperature of the metal In- 
creases to 800 degrees and above, the tin element aa 
well ns the lend element Is gradually burned out to • 
certain extent As the melting point of antimony Is 
much higher. It Is burned out more slowly The result 
is that the proportionate percentage of Rntlmony Is 
Increased as tlie perceniage of tlie other elements Is 
decreased Tlie very high temperature In the space 
between Immersed heaters and crucible walls foster 
this condition. The Increasing percentage of antimony 
and the excessive kx-iil temperature of the mixture set 
up the most satisfactory conditions tor the chemical 
actlun of the antimony on the iron channel ehril This 
shell, therefore, tuts often been attacked, penetrated, 
the metal seeped In nnd tlie unit was ihort-dreuited. 

In tlie course of scientific research to establish tbs 
action of antimony on Iron, It was also necessary to find 
an element which hindered 


Ity and thorough reliability 
of the recharger, Is ample. 
Testa on leakage Indicate 
that the recharger may re- 
main attached to the battery 
without danger of discharg- 
ing it The chemical valve 
will atand a back pressure 
of Sf» sens before It allow* 
current to flow through In 
the wrong direction. 

A finding storage battery 
maantocturer has recently 
Incorpor at ed tbfa recharger 
in k Mttpact unit together 
with * storage battery. Thus 
to a jtfigls wooden case, 
the ifidto amateur to teamed 
a lefiabto sonroe of fiUnwnt 
cwrnat air piste current, or 
both* without the tansal mgl- 
tiptofcy ef apparatus *nd 
the bother of oocnecttog uft. 

TTi* wen mown that all 
A tttotjpH, to ter types, mco- 
otypaa- -and ether forma of 
type wiling and typecasting 



LAb ItoMOVsd typa af electric typa metal haater, with vibrating type of thermometer esutrti. Rigkh 
Internal details of the vibrating thermometer 


this action Of all those 
tried, the most effective end 
most economical was to und 
to be the scaly surface on 
Iren pa stin g s . If this sur- 
face was penetrated by filing 
or machining, the action was 
the same 

The nlch ro we wire heaters 
were Inclosed In drawn steel 
tubes. It was necessary to 
manufacture these tubular 
units so that they could be 
Immersed In molten (net at 
2800 degrees F„ and allowed 
to remain there until auUdlfl- 
catlun without fear of molt- 
ing. The danger of explosion, 
due to moisture within the 
tube, was also acute Tbs 
manufacture of suitable units 
has now been successfully 
accomplished and the tubular 
beaters are covered by not 
less than one-eighth Inch of 
cast Iren It Is Impossible 
tor the antinomy to pene- 
trate this construction and 
the heating of the type metal 
Is at Its licet 
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Righting a Capsized Ship 

ful Righting and Setting Afloat of 


Steamship "Avare” in 

By Dr. M. Probtt 


Harbor 


A few of the palling winches within the pier (bed 


(roups of four or six, forming SO fixed points tor tbs 80 
tackles, each of 40 or 00 toes pulling power The total 
polling power was es tim ated at 1320 tons. 

Within the short time at disposal It waa rather diffi- 
cult to aeeemble the necessary length* of steel ropes, 
the whole length of which had to be 20000 yards. With 


IHEN the Brasilian passenger steamer duced for co account of the i 
‘ Avare* was leaving the dock last year In the shed no more than 22 winches could be placed 
with double bottom tanks only partially there There were also eight floating winches, each 
filled she captdsPd ft r want < f sufficient with Its own boiler on board. Three were moved to the 
stability and caused the lews of 10 human quay below the main tnckles 

llvea In It* wrecked p>*ltlno the ship It was also nn Important factor to have an adequate 


which was lying between 
two pier* was a big <1 alurle 
to shipping A quick sulvng 
Ing operation therefore wu* 
demanded In the Interest* 
both of the owners and of 
the Harbor AuthcrltUs 

The vessel with a tonnage 
of 8227. ha* a length < f 4 W 
feet a hreatllh of 06 ft*t 
an.l a depth tf W feet Site 
was formerly owned 1>v the 
North German 1,1 vd under 
the name Sierra Snlvada 
but In tho Peace Ireutv cf 
\ersallles she was truns 
f erred to the Hrurlllan (i< v 
ernment Tlie Vulc in Work* 
of Hamburg undertook tin 
salvaging work their large 
shipbuilding yards hi Ink 
situated very near to the 
place of tho accident. 

The distance between ship und land being only 800 
feet the salvaging was pructu illy a simple matter the 
method adopted having often heen practised on smaller 
boata with some grcutei eonq llcutlons also on the 
German liner ‘ Gndwnnu 
sunk 1914 and salvaged 1017 
In the Hlver Scheldt near 
Antwerp and on the Amerl 



-- ir water, tho 

boi-’is '^ the ship below the thlrd dsek were made Marty 
watertight end partially Bounded by powerf u l pumps 
cm board of the aalvage ba rg es. T he weig ht to bo 

tog of the required righting moment was gained by 


first end hardest period of lifting, four selvage bargee 
end the floating erone of the Yakut shipyard were 
moved to the deck side of the capstsed v e nae!. Tbeee 
exerted a lift of 800 tone. The total tuning moment, 


water, hitherto need by ship- 
ping was shut off, prepara- 
tory to stretching the steel 
ropes of the tack lee betwssn 
ship and land. The vmtvee 
on the steam pipes lending 
from the tugs were opened, 
the winches tested, and the 
steel rupee gradually pulled 
taut On the morning of 
August IB the holds of the 


The capnred “Avars,” with 12 steel trestles erected open her side for attodueent of the palling cables 


ssr. 


on a blast 


supply of steam for the winches on lai 
two large tugs containing 10£00 square feet heating 
surface were disponed as close at possible to the main 
winches and from the tugs steam pipes of six Inches 


Paul which capslsed and 
waa aalvoged In New lork 
Harbor Wile was done bj 
raising about 12 triangular 
trestles cm the port side of 
the hull which was strength 
rood by longitudinal girders. 

Then these trestles were con 
needed by means of tackles 
to fixed points on the pier 
consisting of driven piles 
The tackle* were then pulled 
by steam winches until the 
ship was righted. After be- 
ing righted the ship could 
be ballasted refloated and towed to the dock 
In spite of the simplicity of this method, extensive 
preparation* were required cm " " ' ' 


1 

V\^Wta* Owes 


** Ttlniimirlgir — — ?T Tl 



wmm 


kevs and wine he* began to 
pull et toll power In a short time e email lifting of tho 
ship was observed the winches continued turning and 
bach by Inch the superstructure was raised out of the 
water The turning was continued without Interruption 
until the Inclination of the 
■hip wee 18 degrees, the hull 
having been turned through 
72 degrees When this sag* 
woe reached the work wee 
"topped the first stage of 
salvaging beta* finished. Af 
ter being righted the * Avare ’ 
waa mode fully watertight 


the ship, to prevent a repeti- 
tion of the ea pal stag at the 
1 wbm the waight of 


TUa shew*, left to right, the pulling wtachee In the ptor shed, the 
steel treaties erected an her aide, sad the A 


diameter connected by flexible heeee were conduct! 
to the battery of winches. Similarly exhaust pipes we 
port of the shipyard arranged parallel to the supply pipes, exhausting o 

and her contractors. Treaties 8.1 feet high were eon- of the shed upwards Into the 0 *“ 

structed riveted and erected 
on beiird by means of the 
> ulc un s lurgc floating crane 
As the structural material 
tor this w rk c i uld be token 
from the vards stock the 
whole work wu* finished 
within a few wee V* All the 


the result that the Mat of the 
usd. AO the water above the 
now be n 


forming a rigid frame w 
At the same time urge 
piles were driven Into the 
■and bottom of the quay 
shed by means of two ateam 
drivers used for building 
work Altogether, 182 pile* 
of 85 toet length and 18 



4U«i 

om*Mtn«e*f«fc» 
mm. Ok per Mint of 
the initial cost ef the SMp. 
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INCH almost a century to# 
world baa been dependent 
upon Ruasia tor tbe flax 
from which It makes linen. A minor por- 
tion had, however, come from Belgium, 
Holland, France and Ireland Americans, 
mostly unaccustomed to observing the culture of flax, 
and therefore unfamiliar with tlie great source of this 
vuluohle liber naturally associate flax with Ireland, for 
Irish linen figures in literature, and the words "genuine 
Irish linen,” when applied to tablecloths and napkins 
connote high quality 

Ireland la trying to Improve the quality of her linen 
still further hy improving the flax plant from which It 
Is obtained. This la quite tbe opposite of the trend of 
flax quality In BusHla, the giant of the flax Industry, at 
least In quantity of production. For Russia’s flax haa 
deteriorated Russia was satisfied. Peasant labor waa 
cheap and there waa plenty of It And waa abundant- 
one thinks of Kumla as a vast expanse of land, tbe cities 
•ally secondary Ireland wus put to It to compete, for 
land In Ireland Is scarce Tin-re n nobleman's estate, 
kept primarily for hooting during a tew weeks of tbe 
year, might monopollae us much land as a hundred 
peasants would need In order to support themselves In 
simple comfort by raising flax, Bven barren, rocky 
hillsides have been literally carpeted with a layer of 
land laboriously lugged up the slopes In baskets on the 
backs of putlent peasants. How could Ireland, thus 
handicapped, compete with boundless Russia 7 By rais- 
ing not more, I art better, flax. 

And so while the Russian neglects the evolution of 
new strains of flax fiber the Irishman organises the 
Irish Linen Research Institute at Belfast. Been before 
the Great War, during a decade the Russian yield had 



Improving Irish linen 

been dwindling, tat so great was tbe remaining total 
production there that flax coaid actually be sold to t be 
Irish linen manufacturers at about <170 per ton. Is It, 
then, a wonder that the rent-racked Irish farmers, fac- 
ing such competition, gradflniy gave up growing the 
crop? Instead of KKbOOO acres their acreage haa fallen 


pears soldi *t**5o plant is srsmlasd, its bkamh is ct- 
moved, sad ta order to prevent c re ss pollinat io n an ollsfl 
paper bag Is placed over it, Thirty-five days later tbe 
plants are palled. 

Now the plants are studied and records are compiled 


Today, of course, Russia exports but a fifth of her 
hundred thousand ttma of flax to Ireland of tlte pre-war 
days. By this lopping off of the Russian supply the 
price has been booeted to about $200 per ton. 

How, then, to make flax growing profitable to tbe 
Irish farmers, and thus to encourage Its production hy 
them, Is the problem which tbe Irish Linen Research 
Institute Is tackling. At tbs outset, two main remedies 
suggest tberoselvee— Improving tbe yield of flax per acre 
and Improving tbe quality of tbe fiber for spinning. 

In order to Increase the yield per acre efforts are 
being made to grow more flax plants per acre, to In- 
crease the else of the Individual flax plants sad to In- 
crease the proportion of available fiber In the plant 
itself 

One apparently simple way to grow more plants par 
acre is to sow more seed. Nature rebels— the plants re- 
sulting are spindling. Therefore Ur Searie, the re- 
set! n h botanist of the Institute, concludes that the re- 
sult must be accomplished by breeding taller plants. 
Simultaneously tbe pleat breeder will work for a larger 
proportion of splnnabte liber per stem. 

If genius Is the art of taking pains the work done at 
the Research Institute is genius spelt In capitate. Early 
In the mouth of May six to eight thousand seeds are 


cr os s s e c tions are cut from each portion. These ard 
magnified 0000 etmw and the area of tbe Individual 
fibers la aatjmatgd by the plsnlmetor. The number of 
Individual fibers In sad) bunch is counted. From these 
and other data what Is celled the "coefficient of corre- 
lation" for each plant Is found. This gives an index of 
the dunes of securing an tmprovsment to the strain 
by breeding this plant with others. 

Bo far tbs work has been su ccs s sf nL There has been 
evolved tbe “John W Stewart” pedigree flax which 
yields 100 per cent mors than that grown from commer- 
cial seed. This Is true both of quantity of yield and 
quality of tbe fiber instead of about 800 pounds of 
flax per acre, tba farmer will hare, with tbs same cost 
of production, over TOO pounds. Applied to Ireland's 


return of about tflBOO.OOO. Furthermore, the winners 
end tbe wee vert are delighted by tbe Immensely better 
quality and quantity available for making linen. 

Better flex, together with bettor methods of retting; 
are bound to bring up tbs volume of the Irish linen 


^Itomftotnl^se^ ^*The WllCll OllT TeCth £LT6 Ollt Of Gear nltudeof'thedlftorentlal. (T) the denote. 

older people liuve It and the viscosity, and epadfle hast ratio of the gas 

t| younger folks are afraid they will get it examination, however, di scloses the fact that an ab- * '* * 

sorption of bane ha* taken place to such an extent that 
treatment will be productive of no good or lasting 


qualnted with the nomenclature, that In order to avoid suit Tlie patient In moat casas does not recognise that with 


such a bad condition la pr o m t until the teeth are loose, through a wide range of omw ti tmny _ 

It la almost too late them to begin treatment This de- ble to give special attention to Item No. 8. It la hoped 


or pulaatton of tbs flow. 

The set- up as now arranged will permit the study 
“ ‘ of points Nos. 1 to 0, as mumarmtsd above, 
“• be pout- 


We inherit types and forms of teeth, and types and at ruction of booe surrounding the teeth la caused by a that 


forma of Jaws. We might also Inherit the 
which teeth are so net In the bones aa to be conducive 
to the formation of a periodontal lealou. The cau*> la 
local to every affected region About 80 per cent of the 
runes of pyorrhea result from traumatic Injury Tills 
Injury results from the pocking of food between the 
teeth, from the lack of proper * 


In traumatic occlusion. 


After the X ray examination has disclosed the true the lnvwtlgatlm of point No. T 


condition of the mouth, the operator derides what teeth, 
If any, should be extracted. After extraction he pro- 
ceeds skillfully to reshape all tbs remaining teeth Tbe 
high Irregular points on the occlusal surfaces of tbe 
teeth should be ground or polished off, tbe operator 


Injury to the tissue* by the use of tooth picks, and from simultaneously widening tba narrow constricted 


Injury because of traumatic occlusion of the teeth 

Traumatic injury which results from the packing of 
flood between the teeth la due partly to negligence on 
tbe part of the patient In not having proper dental 
operations made to preclude tlie food from leaking or 
packing between the teeth, and partly to oversight on 
the part of the dental operator In not making fillings 
which win prohibit such Injury This sort of Injury, 
coupled with lack of dental cleanliness, argues well for 
a speedy loss of the teeth from a pyorrhea! Invasion 

Whrti tbe patient's attention to directed to tbe injury 
received by the vicious tooth pick habit, that habit Is 
generally corrected 

One can unseat a nail driven Into a board, ,or a post 
driven Into tbe ground, by striking either near toe top 
or from side to aide. Thla misapplied force Is what also 
huppens to the teeth when traumatic occlusion Is con- 
tinued for an Indefinite time. The teeth are literally 
chewed nut of their sockets. 

The teeth may not erupt In a harmonious occlusion 
A slight Irregularity might throw the entire occlusal 
piano out of a normal occlusion. 

The most potent factor in too production of n perio- 
dontal complication Is the occlusal wears of the teeth 
Tie occlusal surfnees of the teeth wear Into odd and 
peculiar shapes during mastication Sometimes grinding 
the teeth during sleep tins an untoward Influence upon 
their surrounding tissues Wb*p this wear continues efficient under all the 

tor an Indefinite time the teeth are worn Into gro o v ea “ 

and high points. When these Irregular occlusal wear* 
have taken place, n greater mechanical leverage Is 
then obtained outside the jnw and the teeth are easily 
forced from one aide of their sockets 




until there la a free 
mastication. Tbe teeth i 
most be reshoped until 
of the teeth of the one Jaw with the teeth of the oppos- 
ing Jaw , that la, they must meat) properly aa In tbe caee 
of gears. 

The reshaping of the teeth, together with the oblitera- 
tion of pus pockets, coupled with oral cleanliness, will 
generally subdue most pyorrbeal teslims, provided treat- 
ment has been Instituted early enough 


Up to tba present time only a tow preliminary runs 
hare been made. During these runs approximate checks 
were made of tbe dlecharge coefficient of tbe flow 
doss tee which are to be uaed In the final measurements. 
These runs have also served to bring out defects In the 
equipment and have thus furnlabad a basis for making 


boat in that it 


Investigation of OrUtoe Gao Meters 
T7K)R several months the Buraan of Standards baa 
" had under way the preliminary arrangements tor an 
Investigation of the performance of orifice meters. Cer- 
tain special equipment, such M large died air com- 
pressors, cooling colls, receivers, teat lines (made of 
extra heavy piping), beside* indicating Instrument* are 
necessary to carry out work of tola character, and It 



contesting of four tubas extending from and to end to 
. „ - . . placed a series of hoop* mad* from angle Inst curved 

haa been largely because of tbe excellent todlltiw m a tire-bending machine. ID place of tbe cr ‘ 


offered to the Bureau of Standards by tba War De 
partmmt at Bdgewood Arsenal, Bdgewood, Maryland, 
that the taking up of thla investigation has been pos- 
sible The present tavestlgfltftm has bean limited to a 
study of the orlflce meter ettt* type used In the com- 
mercial measuring of gas. Tbe principal problem of 


ir within toe rani 
Ing practice. v 

In order to aolvs tola problem It will be necessary to 
make a careful Study of to# effect of the to) lowing 
to the other Thla variables upon the discharge eoeffielsnt (1) Tbe shape 

n the bone surrounding the of tbe orifice, which may vary from a sharp-edge hole 

roots of the teeth receiving the uneven stress. Tbe great In a thin diaphragm to a tag flow noaale; (8) tie 
force and shock incident to the rubbing or grinding to* diameter* of the pipe and orifice, ta, the 


rib frame* the hoop* are bald togteber by spokes similar 
* > tboa* of bicycle wheel*. 

On the faring pego are shown two modification* of to* 
' * ctrecture. At to* toft to g racing 
irem The de* 
_ At to# right to, 
not a new one-man submarine, hut an amphibian with 
irecrew drive, tetovn to the get of tearing a* water 
At the lKttato to retort Wtomt capable of being 
toupched, with bate* touted, to my potetton. Or— - 
■eato are tftolto fcttad between the heap frame*. 


rssttsxss: 

tilt ws* bared to he hot t»*elgb< 


teeth together causes a traumatic Injury 
branes surrounding the roots of toe teeth which remit* 
In their absorption, and finally In a hisa of the teeth 
Frequently a case of pyorrhea Is oherved In a patient 
who haa no eavtttoa and few or no filling* An X ray 


area ratio of the orifice: to* location, slat, and 

finish of the pr ea ro re tapaf (<) to* length of straight 
pipe cm each std* of the ortBe* or the nature of to* 
fitting nr obstructions near to* orifice, (S) tbe linear 
speed through tba orifice or to* rate of flow; (8) to* 


center of her 40-foot 

— _ teh*hutt*gelto)ttefitnlb«b. Bach 

•poke of toe toMfeg haa rtgkVa&jied balds fitted tote 
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qua* RRBAM-UNBD CRAFT THAT MAT BE USED AS A HTDEO-PtANE, RACING AUTOMOBILE, AMPHIBIOUS BOAT, OR HON* 
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With the Men Who Fly— H 

How the Glider Flights of German Students Hare Brought About a New Bra in Aeronautics 


By Alexander Klerrun 

Lectures oa Asnjcsutics, New York Uul i eitiij 


method of beating 
the enemy was to 
have more speed and climb secured 
by the use of greater and greater 
engine power, in other words, by 
1 irate force This ten demy per- 
stated for aeveral yearn after tbe 
cud of tlie wnr It Ih true that 


wing sections, In the aerodynamic 
clnmlng-up of wing trusses, In tbe 
CBrefnl fairing of hodlen and pro- 
jet ting latrta. In the Introduction 
of wing radiator* which do away 
with I he resistance of tlie ordinary 
automobile type radiator But enor- 
mously high (lowered machines are 
still used, a single-seater fighter 
being commonly equipped with 800 
to 400 horsepower This tendency 
unavoidably reacts on 


Gliding Flights 

Rut while the United States, 

Britain uml France continued In 
peacetime to develop their airplanes In the same direc- 
tion, the Germans, forbidden by the International Allied 
Commission of Control to build high-powered planes, 
made an extensive study of the more subtle art of glid- 
ing. This enforced specialisation may be a tremendous 
boon for aviation, as It may pave the way for low 
l lowered planes and mark n new era In airplane con- 
st ruction 

Often hampered by lack of funds, working under 
extreme difficulties, German builders had the advantage 
of cooiierutlon by tlielr universities, and rapidly devel- 
oped both wonderful machines and skilled glider pilots. 
German idiots achieved a truly remarkable control over 
their machines, actually describing figure “8" flights 
and other evolutions In motorises flight and tor a long 
time the German pilot Hentmn held the world's dura- 
tion record tor gliding of 8 hours 0 minutes, until this 
was beaten by the Frenchman Maneyrol at tbe Lewes 
meet In England. October 21, 1022. when he remained 
aloft for 8 hoars 87 minutes. Since then tbe former 
allies have kept the lesd and the world’s duration 
record Is at present held by the famous French pilot 
Georges Barbot. who at a meet at Biskra, Algiers, 
stayed aloft tor 8 hours B minutes. Among other to- 
terming achievements Fokker, the famous Dutch de- 
signer, has kept aloft for 13 minutes, carrying a pas- 
senger, and an English pilot, G R. Olley, snared with 
a imasenger for 40 minutes at the same Lewes meet 
In the United States, Glenn H Curtiss, one of the early 
pioneer* of the airplane, built a miniature flying boat 
with which he has achieved a number of short glides, 
when released from the towing rope of > fast motor 
boat it 1 m ultimately hoped to develop this form of 
gliding t<> the point where the cre s t of a wave may be 
a audit lent eminence for the start of a glide. At pres- 
ent, Is-lng towed behind a motor boat and cutting loose 
provides a thrilling sport with very little danger 

The question naturally arises whether these remark- 
able duration flights are a mystery; whether ws are 
approaching the soaring power of birds and shall ulti- 
mately he able to fly from point to point at will without 
the use of power The answer Is that there Is no par- 
ticular mystery about gilding that It follows the ordi- 
nary laws of aerodynamics, that duration gliding Is a 
question of good metero logical conditions and a good 
machine suitably controlled While under perfect con 
dltiona duration (tiding la limited only liy the physical 
endurance of tha'pllot, gliding from point to point at 
will Is not yat fat tight, although It Is theoretically pos- 
sible hy u tillxiag the Internal energy of the wind. 

The prindplae of gliding are fairly ti tuple, in still 
sir, the glider must have a certain forward velocity so 



this forward velocity the 
tance of tbe air act* on tbe wing* 
and the rest of the glider, and ab- 
sorb* energy, This energy Is sup- 
plied by gravity In other words, 
the glider must lose altitude to 
its gliding flight, and f 


t .*.~lUanm M'wt 


st a faatiaattag aport, 
n in both adeutillc and 


by the power of 
acting through the propeller, bu 
on a downwardly Inclined path 
In a good gilder the resistance o 
the wings and of the rest of thi 
machine is reduced to the mini 
mum, tha least possible energy l 
lost and the glide la a gentle ana 
In tbe first gilders such as tho* 
used by the Wrights tho glide pat! 
was one In flva or six. in tbe bee 
German gliders the glide path 1 
one In sixteen, or, In other wordi 
In a glide of 16 feet only one too 


design, and the steady proprut toward mghl ty- 
ing , ah of winch compelled the frit article of 0A 
tenet. In the pretent article Mr Klemm, who k 
a rccognued authority in tho broad field of atro- 
nauttet, reviews the progress in gliding flight and 
speculates on A importanco in airplane design. 
Thu article was to conclude Out tenet, but to 
great hat been the activity in aeronautic* during 
die peat month or two, that wo have atked Ur. 
Klemm to write a Ourd article which, unleu aero- 
nautical program bepe up at its pretent brisk 
pace, will complete hb 
review of recent events 


altitude I* lost Th is shows 

has bsen achieved In dl 
mlnlshlng tbe retistance of 
gliders, and also of air- 
planes, which are nothing 
but powered gliders from 
one [mint of view 

But this is speaking of 
gliding downward* and 
does not explain bow flight 
Is maintained Indefinitely 
However good the glide 
path, the machine will ulti- 
mately reach tbe ground, 
unless there Is a rttin# esr- 
rent of etr Tbe rising cur- 
rent of sir supplies tbs 
energy which must 
wise be obtained from tbe 
action of gravity by losing 
altitude. 

The skill ef the gtider 
pilot Is In finding a terrain 
where there la an upward 
current of air to supply this 
energy When tin rising 
current falls, the a 


But If tbs gilder bi no mystery, if goratien flight only 
and not flight from point to point hi “ — — ' — 
achieved— If at promt It la but a fi 
■Udine flight hag great m 
tactical aviation. 

In the construction and design of experimantal air- 
planes, the glider may serve as a most useful adjunct. 
It Is extremely expensive and disappointing to build 
a large airplane end And It* aerodynamic efficiency or 
control to be poor Tbe glider may furnish a ready 
and cheap method of experimentation with 1 
directly applicable to tbe powered machine. 1 — 
stability aad control may all ba studied out caeapay 
and Quickly in this manner. 

What Aviation Leers* Tkreash CHWtag Flight* 

But betide* being a possible adjunct to the testing 
of experimental airplanes, the glider per to will forward 
tbe aerodynamic eflMsacy of airplanes in general. Tbe 
efficiency of an airplane la In Tersely proportional to the 
gilding angle or Inclination of the glide path. In other 
words, the more gentle the glide path of an airplane, tbe 
leas the power required to pull It through the air 
Gliding paths of commercial airplanes as at promt 
designed are seldom better than one In eight Aad the 
result is that about 00 horsepower la required to carry 
on airplane passenger on a three-hour Journey at a 
speed of 300 miles per hour Under the pressure of 
necess i ty, builders of gliders have Improved tbe glide 
path up to a value of one In sixteen, as in the German 
"Hanover" gilder. There la no reason why the some 
Increase In efficiency should not be attained In the con- 
struction of full-elsed machine* with corr»^>cn<ling Im- 
provement in the economy of airplane transportation. 
OUdero must also be light, as otherwise they might have 
good glide paths and yet hare a high rate of downward 
velocity in still air; and also because a heavy gilder la 
- launch. Builders of gliders have 

d to build light, while maintaining a 
of safety, and the structural h 
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plum. fkrrytafi «**jr oho flatten of cat, Bartwt flow 
front flt tmsWmi, ft*** to Lympca, England, tat «1 
minute* and returned la 44 attentat, winning a print 
of AOOO franco tor tha trip. Flying the tame plane 
In tha Called Staten, Burbot created a wonderful 1m 
pi— I ml of maneuverability and economy, bat craahed 
in a atomy trip from fang Inland to Washington. Per- 
haps difficulty to meeting vary goaty air la the one big 
problem to bn aoIv«d In the construction of low-powered 
plan s*. Bat In spite at this Inauspicious accident, there 
11 4MP* **** tha low-powered airplane la a very 
promflHTMd of development, that It wUl be a remark- 
abiy cheap method of transportation >nd that the “air 
flivver" will goon be within the reach of every adven- 
ts— fa yotmg man. 

Apart from ita value In technical progress, gilding 
la a fa a cin a tl ng eport, A certain amount of interest 
haa haw arouaed hi this latest aport in the United 
States, and amateurs are bonding and gliding all over 

It la also highly Interesting to consider how far It is 
possible tor amateurs to undertake gUder construction 
and operation, and what value such work may have In 
furthering aviation, besides the fun of the gams and 
the possibility of winning prises at a meet 

It la a well-known fact that radical discoveries and 
nebtovumrats have very often come from men not at 
all deeply versed In science or engineering The air- 
plane owes Its birth to the Wright brothers, who were 
not primarily engineers, although they developed the 
airplane In the moot ecten title manner possible It is 
possible that equally gifted, though now unknown ama- 
teurs may setae on the opportunities afforded by gilder 
experimentation, and help In the scientific development 
of aircraft by bringing fresh and Ingenious minds to 
bear on lta problems. 

Before undertaking this stimulating and useful form 
of activity a number of considerations have to be taken 
Into account. A soluble terrain la essential. The 
National Aeronautic Association In seek- 
ing the Ideal terrain, apparently found 
near Oakland, stated Its requirements to 
be a long ridge rather than a hill, with 
a total drop of at least 1000 feet, a 
slope of one hi four at the top of the 
ridge and one Is eight further down, free- 
dom from trees and obstructions, and 
steady wind velocities of IB to 20 miles 
an hoar. These requirements do not In- 
clude the fact that there must be some 
measure of upward current. A glider will _ , — , , 

not stay up Indefinitely In any horlsontal Typical gi 

wind however violent, unless there la an 
upward currant, at least an Intermittent 
upward current, as wo have shown earlier In the article. 

Piloting the Glider 

While gilder pi lotlng Is reasonably safe, the amateur 
must not underrate Its difficulties. Gliding Is in some 
respects more dlfflcult than piloting a powered airplane. 
It Is men delicate, more Instinctive, 1— susceptible to 
nice and systematic Instruction. If the glider pilot 
wishes to make duration glides, be must take advan- 
tage of wery favorable gust, and use aerodynamic prin- 
ciples subconsciously He must appreciate meteorologi- 
cal conditions and adapt 
himself instantaneously to 
every * wtettam ^ Jftttlrace 

meats 'may^rri be devised 
which WlH help the gilder 
pilot in taking advantage 
Of air candMfc— of every 
tend, BU| even without in 
Sri— a. It can be *afMy 
add Oat ta spite of three 
dUteuitfc* piloting the 

adder la within tha reach 

sggSsS — . 

MoaesiiUddH Mlt^ toarp— ira hits at metal 
SwN— Si tMpM— dofftad 20 ml— to the meet In a 

It 

njjjgWihB ****•“• »«%*»* 

Wlrffir and t ar ubue hi e* readily obtainable from 
at—— a— fly bouse* a few yards of airplane doth, 
SSwridW-ai* flnbetttttaUy att tha aastariala 


yard with a few simple tools. Any slightly difficult tor flight la leaa than that which a 


and other monstroalilcs 
never succeeded In making 
bnt the shortest glides and 
show Uttle or no stability 
Certain basic require- 
ments must be fulfilled. 
These Include light con- 
struction, so that a light 
loading In proportion to tlu> 
wing area may be secured 
a high aerodynamic effl 
riency, stability In flight, 
ample control under all 
conditions, and ample 
strength, combined with 
os light construction as Is co 
Light loading in propnrile 
port ant because this menns < 



nt with strength, 
the wing area la lm- 
n get-away, ami slow 


y landing. For high aerodynamic efficiency, a 


clean, graceful appearnneo la necewuiry because this It Is In use The 


the numerous steps for- 
ward, which will be dealt 
wlili In h comprehensive 
manner In an early Issue. 

A Delicate Balance 

D tt. PAUL IL HBTL. of 
the llurosu of Stand- 
ards, has constructed n bal- 
ance so delicate llmt It will 
weigh three pounds with 
on error of not more than 
one part In a billion The 
* in flight. This is the method Involves tlw welgh- 
leveloped In Germany lng of large crystals In 
varying iswltlons. 

The balance Is of the general type of chemical bal- 
ance used for weighing relatively large quantities, hut 
fitted with e\ery latest appliance to avoid error No 
human hand comes anywhere near the balance when 


•vatal to be weighed is first placed 


In the powered airplane, and are achieved by much the accuracy by the experimenter standing In the balance 
same methods. A study of the disposition of the center room nnd putting In the heavier weights by hand 

The whole balance Is then encased In 
movable walls of eork composition about 
two Inches thick, leaving Just room enough 
for the ctaitrol rods nnd for the reflection 
of a ls»am of light on a mirror, the swings 
of which measure the final bnlamlng The 
experimenter then leaves the room which 
Is closed tightly with a double disir and 
left to come to a uniform temperature. 
Tills takes nearly an hour, after which 
I lie room does not \nry ime-tenlli of a 
— degree from one part to snofher It Is 

Msr flown in ana of tha Franck gliding meets. Nots tha trim most important that the two arms of the 
and substantial construction balance shall not vary In teiuperntnre by 

more than one-thnnsnndfh of a degree, as 
of gravity relative to the wings and the setting of the this would Introduce Into the experiment an error of 



tall relative to the wings are well worth white. Ample 


mtlal because the glider The welgtilng li 


le part In several million which would ruin It 


Is so susceptible to air gusts, and at the same time the side the brick wall nnd controlling the Anal delicate 
effectiveness of the controls Is less than In speedy, high weights with the rods projecting through It. 
powered airplanes.- In considering strength, It Is true vm _»_ Tb.rier? t™*,™ 

that a glider never has to meet the violent loads which Villa « iftirled treasure 

may come on tbe powered alrpltine, hut It Is uiueh A T first blush It would seem that we have i 
lighter so that adequate strength Is almost as hard to ■£*• in Villa's burs of gold or bugs of sliver 

secure as In the airplane proper Finally, there must buried at night on his ranch, and indeed we 

be an appropriate lnun< hlng mechanism, a form of rub- bnt some of our renders probably will hav 


Villa’* Buried Treasure 

first blush It would seem that we have no Interest 
n Villa's bars of gold or bugs of silver which hs 
I at night on his ranch, and indeed we have not , 
ixne of our renders probably will have and we 



her catapult, or If hauling shall be asked to recommend the best divining rod and 
by a rope Is used tbe rope the shortest route to Mexico 

must be automatically re- The story of burled money never palls and Is never 
leased when the machine diminished In the telling Indeed, legends of burled 

leave* the ground. treasure are better than compound Interest, for they 

are compounded every time they are told From time 
An American Cydeptoae to time expeditions are fitted out to visit the Cocos 

Attempt Islands or some other lair of pirate crews of the long 

Aerodynamic features CO- ago Robert Louis Stevenson knew this weakness of 

bodied In tbe cydeplsne the human race who desire honestly to find a treasure- 

that will have a material trove usually left by an essentially dishonest or criminal 

bog ring on the future con- crew, and capitalised It In that rattling good story, 

■traction of smaller air- "Treasure Island." 


1 craft are said to have been But all this Is getting sway from the divining rod 
proved with tbs first sue- As far as all our Investigations have gone, the searches 
cogeful flight of an Anted- by lay persons for hidden gold and silver with artificial 
cam-made machine. devices have all bwm abortive, and we think that the 

The "Scientific Curb* Government Is very much of the same opinion, lor the 
I stall pfiste lty," so termed by Its In- pamphlet on divining rods, which is among their "best 

venter, W F Oerbsrdt, a sellers,” Is eagerly sought for We do not say that an 
McCook Field employe and tenter officer of tbe Air expert geologist may not be helped by electrical device* 
Service, la propelled by a set of pedals similar to those All those who have them are so very chary of ever let- 
used on a bicycle. By a ebatn arrangement, when ting one look even at the outside that our attitude is 
pedalM, the propeller revolves, and In moving forward still that of a skeptic. So let Villa's burled treasure lie. 
the cyclepteM to Hfltod tram the ground. for no foreigner would ever get out of the country alive 


t much mot* stable construction and 


h tbe pot of gold at the end of tbe rainbow, even If 


capable of Vp**»y flights ta tee Air Is promised by the he found It That fugitive from Justice, Grover Clevc- 
ln veetor as the outgrowth of successful experiments land Bergdoll, Is believed to have buried a lsrgs ram ta 
wltiMhe original m" fl t», gold coin somewhere In Maryland One wo*Ul think 

MB. wings give the cyekplana Its lift , It has no thst the dlvtalng rod adepts would hasten to Its exact 
gifiEiyjLlts upward flight Is governed by the elevator location and dig. 
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Saving a Cathedral 

Restoring Lincoln Cathedral by the 

=====11118 Is the story of the rescue from collapse 
UM of one of the greatest cathedrals of Great 

Hfl ■■ Britain, by means of the compressed-air 
drill and cement grunt forced into Its 
fissured walls under air pressure Much 

as wa may admire the architectural beau 

Uas and wonder at the else and majestic dignity of 
the medieval cathedrals, It has to be admitted that in 
many of them the work of these early masons was of 
very rough and Interior character This Is particularly 
true of the early Norman work of the twelfth and 
thirteenth centuries. The construction during the four 
teenth, fifteenth and sixteenth centuries was generally 
of a better quality 

The trouble with the Norman work was that the 
massive piers, ten feet to twelve teet In diameter, and 
the walls from six to eight feet hi thickness, consisted 
ut an Interior of rough rubble work set In mortar, with 
an outer casing of dressed stone with squared and 
fulrly well- fit ted Joints. In the course of the centuries 
the mortar, which wns often of un Inferior quality, 
deteriorated and hist Its binding and bolding quality , 
and from Hie thirteenth century down to the present 
time much of the early work has given unending trouble 
Naturally, the principal difficult* has been exiterlenced 
with the towers, and imrtlculurly those at the crossing 
of the nuve and transept Here the superincumbent 
tower load, of from 8000 to 0000 tons weight, proved 
too much for the four piers upon which It rested, with 
the result that In immy of the cutliedruls, both In 
Knglnnd and France, the piers have < rushed or buckled, 
tind the whole tower has come crashing down upon the 
« hurch below This hapiwned at Winchester, Chichester, Westerly t«' 
and to tlie first central tower nt IJnco In, not to mention hand towel 

several ot Iters which suffered the same fate 

Several Insecure towers have been saved from col- The cracks 
lapse, during the reconstruction work of the last erne the northwest 
hundred years, only by emergency repairs In which the work done at 
tower above was held up liy a perfect forest of massive luriett, have st 
timber shoring, while liquid cement grout wbs poured In a northerly 
Into the Interior rubble work t<> hind the muss once the eye, as all 

more, as far as possible. Into a solid and unyielding the westerly t 
support. Indeed of ma 

The present article deals with the northwest tower of serious tlmt a 
Uneoln Cathedral which. In our Illustration, Is the one needed to sav 
to the right showing above the main roof The lower ago, and tlie i 
part of the two western toners, to about the level of undertaken In 
the ridge of the roof. Is of Normnn construction us The wslls o; 
will be evident from a study of the round arched Ing In one pli 

windows and the plnln square buttressing at the cor- less. In me wi 
ners. The upper part of the towers wns added In the twelve Inches. 
Inter recmstructlon and enlargement of the cathedral, buck Into Its 
This Norman work Is characterised bj the rudeness of nttempted, si 
construction referred to above. The present dangerous fill up the cn 
condition of the northwest tower, ns shown In our ture from an 
photographs. Is duo partly to tho nature of the construe- has been rend 
♦Ion, and also to tlie fuet that the cathedral wa* badly American tool 
wrecked by a violent eartltqunke, which took pluco In useful tool bo 
the year 1185, and necessitated the rebuilding of the the wall, and 
Normnn Cathedral masonry, whe 



by Compressed Air 

Compressed Air Drill and Grouting 


The cracks which were opened by the earthquake in 
the northwest tower, In spite of the continual repair 
work done at various tiroes daring the past seven cen- 
lurles, have steadily widened, and the tower has settled 
In a northerly direction until the deviation la visible to 
the eye, as w 111 he noticed from nur photograph showing 
the westerly towers. The condition of the towers, and 
Indeed of many other porta of the cathedral, was so 
serious that a vigorous campgifih to secure tlie $250,000 
needed to save the cathedral was started a tew years 
ago, and tlie present work of thoroughgoing repair wns 
undertaken In 1022. 

The walls of the tower are enormously massive, reach- 
ing In one place a thtekmae of twenty teet , neverthe- 
less, In me wall the tWwHlve ojamed to the extent of 
twelve Inches. It would he Impoeslhle to pull the wall 
buck Into Its original imaltlon, and whut Is now being 
nttempted, and very suc ce s sfu lly accomplished. Is to 
fill up the cracks with grout and thui bold the struc- 
ture from any further distortion or settlement This 
has been rendered possible by the u*e of a very efficient 
American tool, the compressed-air drill With this most 
useful tool bole* are drilled many feet Into the heart of 
the wall, and liquid grout Is forced Into the mnss of 
masonry, where It follows along every crevice to the 


utmost extent of the fracture* fllUng all tba voids and 
binding the rabble work Into one solid and Immovable 
mass. Aa compared with the old toothed of drilling hr 
hand, the use of co mpr esse d -air drills and of pijN mi atta 
pressure ter forcing tho groat has cat down the coat 
of these repairs enormously Indeed, It mar ho said 
without exaggeration that tho comp r essed-air drill has 
saved this magnificent cathedral, which baa been visited 
by thouaanda of Americans, from dost ruction. A con- 
siderable part of the funds for the work has been em- 
trttmted In America; and the Dean and Chapter have 
decided to puke the repairs to the large central tower 
at the crossing, which Is not risible la our photograph, 
entirety with such funds as era subscribed in the Baited 
States, and to constitute this work a memorial to Amer- 
ican cooperation. Of the total sum of >50,000 required 
for this tower about one-half has been subscribed. 

A Photographic Muaetun 

I N Prague there la a wonderful museum devoted to 
buttons and other fasten loss for clothing. It was 
founded by a button manufacturer who thought that, 
as his fortune bad been derived from these humble 
objects. It would be a graceful thing to found and endow 
a special museum of this nature. The other day we 
were reading a letter In h dally paper which gave an 
excellent idea for a museum, and we think It la worth 
while to pass It an to our readers. The letter suggested 
that Ur George Kastman found a museum of photog- 
raphy The Idea Is fundamentally sound, aa It would 
be moot appropriate for one who has done so much for 
photography to go n step further and collect all the 
historical memorials while they can be collected. Of 
course, Ur Kuetman’s profits are legitimate and are his 
own, but he has shown such great generosity In found- 
ing cultural schools of music and the silent drama, 
that It would not he Impertinent, we think, to suggest 
to him that he Is the logical person to start such an 
institution, the museum to pair with his great labora- 
tory where so much work In pure science Is carried on. 
Of course we have a few exhibits In the National 
Moaetun of Washington and In the Science Museum In 
London, which are useful as for as they go , but what 
Is needed la a real museum containing alt possible ex- 
hibits which will elucidate this beautiful art 

Tests of New Design of Large Hawsers 

rpKNSILB teste hove recently been made at the Bn- 
I reau of Standards on 21 samples of very large 
hawsers. The purpose of these teats was to determine 
the comparative strength of a new type of construction 
for moults rope aa compared with the standard method 
of construction. In the new type the Inner yarns of 
the strands are untwisted. The strands are made np 
of several outer layers of twisted yarns binding this 
Inner compact mass of fibers, these strands being 
twisted In the ostial manner to form the rope. Tfie 
teats showed that in all cases the new type of construc- 
tion increases the strength of the rope* 



SCIENTIFIC AMERICAN 


_ b ild* and the flvwheel at the other and the 

n U that P 0-11 ® <* »tter Indicates that foil advantage haa 
h “*n taken of the motor a unique location to avoid the 

H ,.„ K w «**tjr of transmitting the power h round a corner 

* or the atate to r ** r #xle The horaapower la given aa eight 

. * „a to be no end to the nnm The car wae exhibited at the recent French automobile 

bar of way* to which the aatomohlle and the power bike * bow> when “ eUcl,ed ma + Uvorable comment 


actual car or aa a motorcycle, according to 


may thnshehyfertdlaed One of the latest and we 
«o»0< tan ao a teet spe rimvn * la lliuatrated 



. C a tag distance on that araooth platform 

id tba driver, bat If tb# plain ta about the condition 

of the London etreeta era baaed upon tecta one would 


Foreats and Fertility 

of the unfortunate result? of rivHlxation 
that while It enable* men to live In much larger 
numbers on the ground they can only do so by unnl 
consisting In the hllatlng other forma of life In this way man haa 
‘ A seat for the ruthlessly destroyed trera to asks hi* bouae and to 
one la carried, make way for hit flocks, without considering what 

- One effect their deetruetton may have on the climate and 
urcee of the region he Uvea In .This point never 
considered until the Increasing III effects forced 
wolves an man* notice by curtailing hi* means 
of UveUhoodL It cannot be altogether accidental that 
where mountains and upland* have been denuded of 


g of this vehicle U ratter more 

ir than in that of the cycle, too There the forests which naturally clothed them the results 
it or quarter-elliptic affair of four leaves have always been destructive floods In the rainy season 

ird from a point on the frame beside the and shrivelled up rivers in the dry 
in anchorage beneath the driver Starting Moat people have noticed that on the hottest day a 



te consumption U highly favorable In this thing when It 1# properly u< cllmatlxed 

. , 1 fact, this feature alone would stamp the climates, the natives skins hiss normally aa cold os a 
ie as a cycle ratter than a car bat the Briton la snakes whilst the visitor Is streaming with useless per- 
u “ " t does anywhere spiralled too profuse to evaporate The plant has to 


conveyance that the good old Tin I lute no 
longer quaUflee for sporting events that 
an dosed to “light cars ’ Both in weight 
and In piston displacement, the flivver 
escapes this category In the Utaglund of 
today, so that the Briton ta ter leas loath 


hybrid of the sort illustrated on this page 
The one at the lower left ta another 
London type This vehicle makes the 
dsflulte claim to daast float! on as a car, 
tba owner and designer referring to It aa 
a runabout It carries a 2% horsepower 
engine, and its constructor proudly as- 
serts that It ta tester than any motor 
cycle of similar power It will bo noted 
that he haa bolstered his claim to the 
proprietorship of a real car by Installing 
running boards and a hand brake and 
that again tb* driver ride* In the com 
para tire luxury of a regular seat Indeed 
he has lees the effect of riding ast ride than 



pasture for the growth of the wool which made Florence 
so rich and fntmus At any rate th« result was dis- 
astrous Thi Aiwtwlne pastures dried up the rivers 
rapidly rose In flood ami curried more and more gravel 
down lo the sea The harbor of Pisa became choked 
und obliterated the Pisans lgmrantly blaming the 
Oraoew f< r having dune It In one of their 
raids Now there are mllee of unhealthy 
marshes between Pisa and the sta and 
there Is nt harbor for even a row boat to 
bhelt'r In und this Is all traceable to the 
ground getting hard and raked In the 
absence of trees— Abttnut from article* 
hy Col H dr 11 m DUomery ( British ) 
for Uay ms 


A New Anesthetic from f 


A light Franck ear with engine at the rear, and shaft! parallel I 

The photograph tn the center of the 

page ta of French origin, and shows a vehicle which 1s absorb water through Its roots from the ground so 

h a regular automobile It repreaenti an that If It cannot penetruto deep enough to get sufficient 

— ‘-‘“ire, It dice. The leaves of a tree are always cool 

vs port ting molstuic and It follows that every 

that blows over them ta cooled and moistened 

which means that the dew point has been lowered If 
tha wind now encounters a hill-slope on blowing up It, 
tbs dewpoint, ta still further lowered by the chill 
caused, and rain ta all the more likely to result The 
ground also under the tree ta shaded from the sun 
and ta therefore cooler snd more moist than If It were 
expoeed in addition when twin falls It Is easily con 
ducted down the holes madf by the roots Into the toil, 
and there ta not ao much loft, an the surface to run off or 



itch laften tt 

wbcff**iere 


In the other case, 

get* very hot and dry, and the herbage having roots 
that do not penetrate ao despiy gets parched Since 
the ground surface ta caked any rain runs off freely, 
and as tt* earth has been baked hot by the sun, there 
ta much toe* in evaporation More than this, since 
the quantity of Water running off ta ao much larger 
Its scoring and carrying power* are much greater The 
remit ta that a great quantity of stone* earth, humus 
and detritus ta always swept off slopes that have been 
defumrted, fining op and choking the river beds when- 
ever the *)op*e am too flat te enable the current to 
carry It farther A good example of this to the port at 
Plan. 

In tt* fourteen* and fifteenth centuries the Apen 
nines became deforeeted some say because It was be- 
lieved, that tb* devastating plagues of the Middle Ages 
war* caused by trees, or It may have been to get more 


A S fur I auk as J»« florists e miplalned 
tlml tarnations when placed to green 
houses would go to sl« p and those which 
had not opened would full to do so caus- 
ing Kit ut loss In thilr business. In vest I 
gatli n proved h aky gns fixtures to be the 
cause (Ins contains ftur per cent of 
ethylene and It whs shown that me part 
of this gas In 2 OOP (XK> parts of air caused 
already open fliwira lo close Other to 
vostlgatii ns showed a similar effect of the 
gas on tlnr ) litnls This led Dr luck 
hardt and Mr Carter of the University of 
Uiltngt recently to test the mih aa on 
uncstheti Tin Mis was Irlid flnit on 
□ilium us animal* such as frigs mice 
guinea pig* rul bits and kittens that were 
all found to be put ti ale* p by It without 
tiny apparent ufter-effecls of n disagreeable sort The 
anesthetic was fluHlIy tried n n dog who went out com- 
pletely to less than live minutes on a mixture of 00 per 
cent cthy leue Hnd lOpci cratoxvgen The experimenters 
then tried It on themselves They describe the effect of 
the gas mixed with oxvxcn a* exhilarating and giving a 
sense of well being They became unconscious and then 
subsequently recovered without realisation that they 
had liet n unconscious Sew ral students then volunteered. 
Complete surgical anesthesia with muscular relaxation 
was produced In a few minutes Subjects had pins 
thrust through their arms were plmhed severely 
enough to leave black and blue areas and one was 
beaten cm the soles of bis feet with a Stlllaon wrench 
without any sensation whatever or memory of dtacotn 
fort Recovery was complete to a few minutes The 
only after-effect was slight weakness and slight nausea. 
In every case the subject ate a full meal within a few 
hours after recovery It ta claimed that the new anes- 
thetic gives loss of sensation long before complete surgl 
cal anesthesia ta established that It mav be maintained 
with complete muscular relaxation, yet without any 
sign of asphyxia shortness of breath or effei t upon the 
blood pressure and that there la rapid recovery even 
after long administration without evldmce of after 
effects 

Important as this discovery ta to all of us there ta 
nothing definite aa yet to Indicate Its Importance to the 
medical world, now ever one thing 1s obvious and that 
ta the relatively Insignificant cost < f this new anesthetic 
Furtlieraoiw It 1a almost universally available al- 
though its use mutt be kept to competent band* to avoid 
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Utt Dropped throuxli • flu* tab* upon * b*rd*n*d nUel plat* the balT* rebound b a mcaoara at Ha bardMM and ratllWner Center Tnp*r-**sins the stoat spbar* to dato n al n * lu aaaat dluMter 
m akt Kxnmlains tba baba with a 30- power mJaroaonpa, tn the Marsh far wirfoee hnporfaetion* 


TnU and check* to which high-grade ball bearings are subjected before they lure the factory 

Ball Bearings and How They Are Made 

The Tiny but Perfect Spheres that Keep Down the Friction Toll in Modern Machinery 

By Robert G Skerrett 


- THERM whh a time, and that not long ago, 

when a lubricating film of aoiue sort was 
tlic only moans of offsetting the clinging or 
bumpering contact between contiguous 
sliding or revolving nurfucen, and, even so, 

there atlll remained the demand for more 

or letM unprodui five power to overcome the Inertia of 
the “dead loud" and to keep the niuaa In motion. Thunks 
tn *t- development of ball and of ndler hearings the 
effect of these ph} steal conditions ha* been very greatly 
altered for the better , a lesser effort cun achieve more 
than was feasible before tho adoption of these beauti- 
fully and accurately fashioned bodies of steel. 

There are no statistics available to tell the whole 
Story of Ana-iicn's annual pradmtlon and use of these 
anti flit tlonal purls, but the output Is numerically Im- 
mense, and the fields of application both wide and 
manifold They hnve a place In the get up of every 
automobile, motor truck and tractor , tbtj are employed 
by the million In electric motors, sewing machines, 
talking machines, typewriters, gyroscopic compasses, 
and an endless variety of other mechanisms , und thou- 
sands of machine tools perform their work at a lower 
cost hy reason of their ball or roller bearings. Indeed, 
the list would be well-nigh endless If every service of 
these helpful mediums were recited and the jnglneer 
Is strUIng continually to tod other ways to utilise them 
Passing over the roller bearing for the time, we shall 

tell here the story of the 

manufacture of Its older r 
brother, the ball bearing 

The use of these hearings 
has become so general and 
they cun be purchased so 
readily that the average per 
son Italics upon them as a 
comparative commonplace 
and gives little thought to 
how tlrny are made Tn him 
a sixteenth of an Inch la a 
relath ely diminutive mens 
urament, und jet the steel 
balls for lieu ring* arc fash 
toned to a dimensional pre- 
cision of • ten-thousandth of 
an Inch This 1* esaentlnl, 
for If the assembled spheres 
In any bearing were not of 
well-nigh perfect uniformity 
In stse the load upon them 
would not be evenly distrib- 
uted. and the bigger mem- 
ber of the group would have 
laid upon It the whole bur- 
den and would probably be 



shattered In consequence. 
And the same technical cun- 



ning and adherence to precision are essential In turning 
out upon a commercial scale the rings or races which 
hold the balls. 

Now let us follow through the various stages of the 
making of hall bearing!*— starting with the primary raw 
material. Chrome steel Is required for these parts , and 
while Its composition limy vary to a degree. It contains 
generally 1.28 degrees chromium, 1 00 carbon and 
as manganese The metal, when oil-hardened und tem- 
pered, has a fine silky grain. None of this steel Is 
Issued for working up until It has been subjected to 
both chemical and physical teats In the plant laboratory , 
and It Is customary to cut from a sample bar a piece 
one und a half diameters long, and crush It cold to two 
thirds of Its original length The metal la not accept- 
able If It shows any sign of tow or splitting after this 
trial 

High-grade balls np to three-eighth* Inch In diameter 
are frequently machined directly from rod steel and 
for this purpose a form cutter is employed which turns 
out balls slightly over site. Another method Is to 
machine the “wire” Into slugs or blinks which then 
pass on to dies which forge them cold Into balls having 
a toe to around their centers. These balls ore next 
annealed and then run through knurling machines, each 
equipped with a pair of case-hardenrd steel pistes, be- 
tween which the fins are ground away and the little 
spheres are made ready for rough grinding which trans- 





form* them Into perfect spheres, slightly over alxe The 
third stage Is the bent treatment, and this Is alike both 
for the balls produced by the form cutter and thoae 
which are manufactured by the dual process of 
machining and cold forging 
Bails of three-eighth* Inch and over are usually forged 
hot by presses equipped with suitable dies, and a suffi- 
cient length of rod or wire is need In each case to make 
a string of from eight to ten spheres at a time The 
ball* so modeled are approximately spherical and are 
bound to an* another by a thin strip of metul called a 
"flaah." Tills Is afterward sheared and tho separated 
balls are given a rough grinding to remove the flaah 
and to ahape them Into roundnem. In some establish- 
ments the practice Is to anneal the forged balls In gas- 
tired furnaces before rough grinding. 

The grinding machines, which vary somewhat accord- 
ing to the pattern used, consist In the main of two oppo- 
sitely rotating horinmtal wheels, one which does the 
grinding. The balls are held In an annular V-shaped 
groove cut In the nether wheel or by a similar runway 
formed by two guide rings. Interposed between the upper 
and the lower wheels. These wheels are mounted 
slightly off center to one another, and the result. In com- 
bination with the action of the V-shaped groove, la to 
cause the balls to revolve continuously In chang ing 
directions so that every part of their surfaces la ex- 
posed to the abrasive action of the carborundum wheel 
The grinding operation la 
gSSSSSSgSESgSSSH done dry — the dust being 
carried off by a suction at- 
tachment , and the average 
Wt I machine will treat about a 

hundred oneself inch balls, 
for Instance, every twenty 
’ J"; ' minutes. 

!■ No small part of the ac- 
captablUty of the ultimately 
finished halt dapsnda upon 
• it JK the maimer In which It la 

first hardened and then an- 
Mated to relieve it of to- 
ii t ■ ternal stream* For this 

purpoes the hells are fisd 
\ ,• » . Into gasfired fureaosn— 

jl )>• often designed to rotate , and 

t. t* at uniform intervals groups 

SUP ® of the balls flow tn for treat- 

*»-" t.i'** >« went through pipes vrfclch 

K ‘ shield djem the wMte from 

p tM oXLdlsfpg gotten of tbs 

atmo***** After Mng 
‘ 1 , wbJtetM tor «' Mfitable 
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from the fnnum and dropped into a bath 
otdl or mter~che choke of fluid depend- 
tef upon Hie 4 a* of the balls. The depth 
tit the task Is regulated so that the balls 
will be e°M hr the thus they reach the 
bottom, whence they are moved by a me- 
chanical conveyor The furnaces are con- 
trolled by electric pyrometers, which make 
It possible to bold tbs temperatures at 


« of ball and to the par- 
ticular class of steel need for them 
After harden In*, the balla are tempered 
by being boiled, according to their alee, in 
otl or water tor eeveral borne. While this 
temperature la relatively low It Indocee 
phy ileal changes In the steel, “season*" It, 
and, without affecting the surface hard- 
ness, brings shout Internal readjustments 
of the metal and puts It In a state to with- 
stand a considerably greater crushing 
stress. When the balls have been annealed, 
they are then freed of any attached scale 
In tumbling barrels within which they are 
agitated In the presence of a mixture of 
potash and grit , and this Is succeeded by a 
second barreling operation which, by re- 
course to potash nnd n fine abrasive, 
finishes the surfaces of the balls to a point 
where they are ready to undergo the hardness test. 
The manner of making this varies. At some factories 
ten balls from every batch 

destruction In a hydraulic press, and the pressure re- 
quired to do this In each case Is indicated by a gage 
Having irnmed this test, the balls are now given their 



Heat-treating furnaces and qaenching tanks in which ball bearings are hardened 


The finish grinding may bo done either by machines 
substantially like the rough grinding inachtoco, gave 
that finer grinding wheels are used und the work Is 
done In oil, or upparutus tuny be employed of the 
knurling tyrie, already referred to The grinding wheel 
is furred agnlnst the balls at a pressure of from 400 
to 000 pounds. The final polish Is Imparted by two 
or three “lapiilng” otieratlon*. For this purpose “stones" 
of fine grade ore substituted for the harder cutting 
wheels and then a 1 puttier wheel, with a mixture of 
911, completes this phase of the 


While the lapping and tumbling operations are In prog- 
ress, the balls are from lime to time very carefully 
crushed successively to gaged. The concluding gaging, however, does not tako 
place until about 12 hours after the balls are removed 
from the drying barrel Tills allows atiiplo time for 
them to cool down In the meantime they are visually 
Inspected for crocks. Hows, or soft spots. fllrls are 
employed for tills work, and they show remarkable 
skill In detecting quickly defects which would scarcely 
be caught by the untrained eye even when pointed out 
The Inspection Is ilom In a well-llgliti d department 
and each girl, seated at a table, hns a shallow tray In 
which Is laid a bottom or gloss or a sheet of white 
puller, the reflected light In cither case si rvlng to 
Illumine the underside of the ball so that no Imperfec- 
tion can Mde In the shadows. Ten or a doxen halls are 
thus exuni In oil simultaneously By tipping the truy 


slightly the balls are Induced to roll awny from the 
some plants the balls leave the first lapping machine keen -eyed niierutlve, nad the least lack of sphericity 

from three to ten thousandths of an Inch over slue. ■ -- 

From the second machine they Issue one ten thousandth 
of an Inch over slse, and from the Inst machine they 
come substantially exact ns to size and of a high finish. 

Glittering as they are, however, there Is yet more to be 
done to them before they acquire the perfect polish 
demsnded hi the commercial article 

Following the lapping, the balla are tumbled In a 
barrel containing rouge nnd a quantity of bits of 
lentlier. and wlien this has continued for many hours 


u lmll will cuuso It to deviate laterally from the straight 
path Defective balls ure picked up by magnets or 
pincers nnd cast aside, while the remaining ones are 
dropped into a box for gaging In some plants the 
Inspector* wear aoft chnmols gloves, for the least touch 
of the hare fingers muy produce a rust spot In the 
course of nn eight-hour day n girl export cun examine 
quite 5,000 half-inch balls, for example 

From the Inspection deimrtment the balls lire sent to 
' mom, where the ntmosphere Is mnlnlulned unl- 


the balls are given their final shine In another tumbling to rmly at a prescribed temperature, and there (be hulls 
barrel, charged with a solution of potash. In which they 
remain for a period of from eight to sixteen hours. Care 
has to be taken that this treatment does not go - 
h to spoil the color of the balls by I 


through machines whh h automatically classify 
them Into sixes varying by steps of five ten thousandths 
of an Inch The process consists fundamentally In 
letting the bells roll down between a pair of slightly 


to them a brownish tinge. The last step Involves spreading metal guides nnd aa they travel along the 


a third barrel carrying a 
mixture of leather and sawdust, and this dries nnd 
leaves them silvery spheres of wonderful smoothness. 


tapering slot so formed the balls drop successively 
through openings, rormqiondlng to their dlnmcters, Into 
bins or boxes beneath Over-slaed bulls are deposited In 


the lowest and last receptacle. The final 
dimensional test is made by girls who do 
the gaging by pushing the balls through 
rings or perforated plates, which are accu- 
rate within the limits of possible measure- 
ment The operatives Judge by the sense 
of touch, i. e H the ease or reluctance with 
which the balls cun be put through the 
prescribed ring or plate, whether the 
splie re* are acceptable or not 
While the guaranteed accuracy of the 
balls is within the margin Just dted. there 
are factories which produce theee steel 
spheres considerably cloeer to the stipu- 
lated diametric dimension For Instance, 
the lmll* are graded Into eight sixes Inter- 
mediate between the limiting sixes, and the 
difference, therefore, between two such 
successive group* Is only one fifty thou- 
sandth of nn Inch All th» balls for any 
one bearing are taken from but one of 
tlteae groups, und In this way the sphere* 
In a riven bearing are as nearly Identical 
ns It Is humanly and mechanically feasible 
to make them 

No less care la exercised In the manu- 
furiure of the races and cages which hold 
the steel bolls of a lull) liearlng The Inner 
und outer rings for the lurger bearing* are 
machined directly from oil hardened drawn-steel tub- 
ing, while the ring* for the smaller sIxoh are cut from 
solid Isira of CHse-hiinlmed steel — the Inner ring being 
made from the core removed In inni hiring the onter 
ring. Whet hi r tubing or bar* be employed, the mate- 
rial Is chrome steel 

When the rings huve been cut and machined to 
within eight or twelve thousandths of tin Inch of tlielr 
ultimate diameters the bore Is beveled at each end, 
and n groove Is turned In the ring for the ball-track 
Willi this work done notches nre cut between a side 
nnd the ball nice so final the bulls cun biter on tie In- 
serlisl Practice to this retqiect varies to different 
plants. Hn rings are now ready to be heated In gas- 
fired furnaces and then burdened by dropping them 
Inlo nn oil hath They are next tempered by hulling 
for n considerable while In water The tempered rings 
are tested for hurtlness and physical Integrity by being 
dropped edgewise on to u steel anvil This 1* called the 
bounce test, the height or drop nud tile corresponding 
height of rebound being different for each slxe of ring 
The examiner tletermlnes by the bell like sound of the 
dropping ring whether It Is jsrfect or fnulty both 
stnictimlly nnd ns regurds hardness 
liming passed this test, the rings are ready to be 
ground to their final sizes, and this Is done with re- 
markable neeuraev Now comes the still more Impor- 
tant step of grinding the hull-track or race, the path of 
which Is of u radius only about 8 |s-r cent greater than 
flint of the hulls which run In It In order that the 
artisan can do Ills isirt lo a nicety, his grinding 
■miihtoe is frequently equipped with a gage which 
visibly Indkntes Just how Ihe process Is pro| 

When a ring Is thus finished It Is subjected ti 
Inspection which Is quite thorough Here, sgaln, ex- 
pert training plays Its part, nnd the qnnllfled Inspector, 
merely by employing a scraper, fashioned out of a 
(Continued on page 375) 
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Keeping Our Water Fit to Drink 

Microscopic Denizens of Our Reservoirs, and the Means Used to Keep Them Under Control 

By Dr Frank E Hale 

Chief ChetniM Bureau of Water Supply New York City 


SSSSSinF water supply of New York City la Ira 
UM HH pounded In approximate!) fifty reaer 
■H HI volra Muny of theae ore of extremely 
^H ^H large on pool tv Aahokun reaervolr nlnne 
HUH c<n tains 1 10 lilllfon guilt na Krasin 10 

Iillllon gallons Croton lake S4 billion 

gallon* und nine otter reaervolr* on tlio Croton water 
abed range from 3 to 16 billion kullona each The 
entire Croton water-died with It* twelve renerrol ra 
and alx lake* luia a combined storage of 101 billion gal 
Iona Only one largo reaervolr Hempstead Storage 
exlata upon the Long Island watershed Several dis- 
tribution reservoir* within the city Jtinlta are of neurly 
a liilllt n gallons cnpaclty The mere handling of auth 
Immense i|uantltles of water preaenta a aeri ua priblem 

Tile Department of Muter Supply has three lahora 
torlea und microscopic examinations are made at alt 
three J'\ery one of Iht above reaervolra requires ex 
nmlnatlt n i n a regular schedule not onlv at one point, 
but usually at several Kt « lvolrs with top and bt ttom 
draft are sampled at top and bottom and the largest 
and the moat Impt riant are aumpltd at act t ml points. 
Last year 4 177 uihroaeople examinations wtro wade 

Inin the atnndiklnt of pulntabllltv and of tlto 
esthetic character of water atuplv there la no more 
Important examination than tin microscopical analyst* 
This examination discloses and measures the minute 
animal and plunt life that la present In nil mirface 
waters and tn some well waters Large amounts cause 
on unsightly turbidity and evi n relatively small quant) 
ties freqmntly <nune complaint betuuae of a scum pro- 
duced when bath tubs are fllkd with hot water or of a 
stain left uptn the aides of tlte white porcelain The 
water of swimming pt< Is If unfltten d may be unsightly 
Industrial enterprises may be uffectod tor example, 
tint staining of clothe* In laundrlea and 
Interference with the manufacture of cor 
reet colors by dye manufacturers und with 
the dyeing of goods by the dyers Photog 
raphv may also be Influenced The pres- 
ence of certain types of microscopic, or 
ganlsm* frequently serves to Identify the 
source of a water The contamination of 
a well anpplv by surface water may be 
Indicated by the presence of microscopic 

in far the meat Important reason tor 
determining mb roacc pic organisms la thotr 
connect bn with disagreeable tastes and 
odors In wulcr supply those so-called 
littoral growth* which are attached to 
the banks tr bt titans of reservoirs and 
which attract the quickest attention are 
not concerned us a rule The trouble Is 
caused by mlnuto Heating forms which 
manufacture e sse ntial oils or perfumes like 
those of flowers Exceedingly minute 
amounts produce pleasant aromatic pro 
nluni or grassy od rs which become fishy 
ollv pungent or rile In larger amounts or 
upnn decay of the plant grow tbs Part let. 
lar species may frequently be Identified 


by the odor by those who are trained In this work 
Three groups if odors are distinguished aromatic 
( geranium 1 caused by diatom aceae grassy caused by 
cyannphvceae and fishy canned by rhlorophyreae dlw- 
tmnaceae and protoson There are In all JS species which 
have been known to cause trouble 
In New York City s supply despite the diversity of Its 
sources the only spectcs which have given offense from 
odors or taste have been Asterioaella Tabellarta Ana* 
baeua Aphanlsomenoo (with admixtures of Glathro- 
cystls Mlcrocvstls and Coetoapbucrlnm), Uroglena 
Synura Dlnobryon and Peridlnlum 
Astectonplla whim present In BOO to 1 000 standard 
units per cubic centimeter produces a slightly aromatic 
odor At 1 000 units rarely less the odor la distinctly 
similar to that of the geranium The odor Increases In 
Intensity with Increasing numbers until several thou 
sand produce a fishy odor The fishy odor 1* also pro- 
duced when smaller quantities die 
Tabellarln and similarly Asterlonella In very small 
amounts produces an earthy odor (also produced by 
large amounts of Synedru) passing through the aro- 
matic geranium and fishy ytage* with about the same 
relative quantities of organisms as Asterlonella At 
times the odor of Tabellarta has suggested Illuminating 
gas no other organisms being present 
Anabaena and Aphonia rnenon, when present in BOO 
to 1 000 units produce a faintly grassy odor like freshly- 
cut grass W Ith larger numbers the odor becomes pun 
gent like nasturtium In large numbers or when decay 
ing, the odor Is of rile plgpan character 
Uroglena produces an oily, fishy taste and odor first been employed to help remove the toot# and odor-pro- 


flynnra may cause tremble ap p arently in any amount, 
judging from the recent experience, at least as little a* 
00 units The taste is variously described as cucumber, 
mask melon fishy etc It leaves a bitter aftetriaste. 
The after-taste Is noted when the un destroyed organ- 
isms are in the drinking supply and in such case there 
Is but very slight first taste Water containing the dead 
organisms has an immediate first taste and practically 
no after taste 

Microscopic organisms apparently do not affect the 
health Possibly the taste and odor at times produce 
nausea or distaste tor food It would taka 12*000 units 
of Asterlonella per cubic centimeter to add s milligram 
of solid matter to a glaaa of water hence the practical 
impossibility of any chemical effect upon the body 

The first method of control is to shut off the trouble- 
some reaervolr and allow It to atand if possible in three 
weeks to three months the trouble will usually disap- 
pear This method cannot be employed with certain of 
the distribution reservoirs, as they are not equipped 
with a bypass The second method is to shift draft from 
one portion of a reservoir to another if possible, as for 
Instance, from the east basin to the west basin at Asho- 
kan reservoir The third method Is to shift draft from 
one depth to another 8lnco 1812, draft at 75 fast 
depth at Croton Lake has reduced the organ! ms reach 
lng the city by 78 per cent. Certain forms, particularly 
the Cyanopfaycaae, tend to float In the upper water 
Probably due to temperature and light, tha diatoms and 
predominate in the upper water 


noticeable In probably BOO to 1,000 unit* in larger 
quantltlea It Is very disagreeable the flavor being tbst 
of cod liver oil 



leeward of the spray la obvious when growths are prey- 
Certain delicate organisms are partially dis- 
integrated, Uroglena, Synura Dlnobryon, 
Anabaena and Aetarinnalla. It Is not tha 
air bat the splashing end jolting that pro- 
duces the effect. 

In the recent trouble with Sytnrre fat 
New York City’s supply and previous ex- 
perience with TabeBaria, It has been 
learned that chlorine partially Mil* certain 


•Me time, thus net prodotJag U$bf it 
chlorine in the water of the eerriqe tape, 
the method of wldeet ep pHcatfato to 

jg Hj gji 

STS. 


of the New Yeek wa t e r sapp ly 
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andng w«I«hta by means of apeclal 

cam! or else they move lighter weights along the bal Ice, It being driven by ft 1 iO horsepower Induction motor 
•ace anna. The airplane model la attached to the The taformfttlon obtained from the wind tunnel teats 
balance by meant of wlrce there being three balance that are made at Langiev field con be directly applied 
•nna tor mentoring the lift drag and pitching mo by the dealgnara at the drawing board* who are working 

manta of the machine Obaervatlona are taken through on new typea of airplane modela 
rjam bolea In the abell of the tank. The tank Is It la Interesting to n n treat this diminutive air ton 
Inflated by two electrically driven air corapreeeuni nel with the huge I rtneb wind tunnel described in 
The steel rank mounted on a concrete foundation our August, 1928 laaue l he French air tunnel has a 
■n<i partially surrounded by a working plattorm la 85 wind tunnel 10 feet In diameter and a fan which 
tost long, IS feet In diameter and weighs 
<8 tons. An observer who Is stationed on 


tor looking Into the tank through the small 
peep bolea. The cast steel door that pio 
vldsa areas to the curious tank chamber 
Is at one end while the drive shaft for 




1 he sui P« rtlni. him Imnlsm Is so designed that when 
revihlng the frame on the spindle nr tilting It upward 
or d m-nward fr m Hie hi rirnntnl the c«nter of gravity 
of the entire nsseml ly hanging upon the crane hook la 
neither raised mt Inured The suspension beam (at 
top) the two verticul links the spindle housing and the 
spindle form a parallelogram with nerhung support at 
the crane hook directly ahote the i enter of gravity 
of the entire machine llius the friction of the bear 
Ings and the Inertia alone have to be over 
come In si Ifting the riveting jaws fri m 
one pc lnl on the w i rk to another and two 
motors i f tn t horsepower each are actu- 
ally sufflclint for the J b' The tilting 
inotl >n Is Iln I ted to 80 degrees below the 
bori/t ntHl but the rotation can be carried 
thn ugh the complete circle 

Wired Wireless Broadcasting 

T HKKK wuh recently given the flrat 
demonstration of cotnmeidal wired 
wireless briudi aiding as applied to elec- 
tric light wires on Staten Island New 
Fork t ity The studio Is not unlike the 
usual radio studl i The output Instead 
of going to un aerial and ground connec- 
tion la delivered to the electric wlrea pass- 
ing by the Ktudio 

The wired wireless broadcasting com- 
pany Is planning an 18-bour dally program 
Nlectric light user* con subscribe tor the 
service in which case they are furnished 
with a compact receiving set which Is 
attached to any electric light socket or 
outlet by means of the conventional plug 
The low ret subscription rate provides tor 
a crystal sat and head phones while the 
highest rate provides for a loudspeaker 
sat If the Staten Island installation 
works out successfully both technically 
and commercially tbs Idea will eventually 
be extended to other electric light systems. 
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Shifting Speeds With An Oil Pump 

Some Details of a New British Variable-Speed Gear Without Gear-Wheels 

By P. J. Rudon *** 


m 


I, THOUGH tills system of wbat may be 
termed “georleaa gearing" baa been In tue 
for oorne year* for aucli purpose* as ele- 
vating naval guns and for the fleeting 
gear of ships, Its application for otber 
purpose* has been restricted At present, 
howovir experiments are being conducted In England 
with n view tu its application to uutomoblle*. If these 
experiments are successful the outcome will be a revo- 
lution In the design of road vehicles. The subject Is there- 
fore of such grunt and direct Interest to all car owners 
that we shall endeavor to treat It In as untechnlcal a 
is possible for the benefit of those who are not 


Supposing we have a vertical pin or huh on which a 
ball-hearing bicycle-wheel is mounted If the wheel I* 
hortaontul there is no tendency for It to rotate, but if 
we tilt the assembly to a sufficient angle the mere weight 
of the tire valve will be sufficient to move the wheel 
round until at last It will stop with the valve at the 
bottom of the slope Now suppose that there Is no 
vnlve and that the wheel Is iierfectly balanced if we 
then place a weight near the top of the slope, or Impart 
a purely vertlcul pressure, the wheel will move rnnad 
More generally, if a pressure be imparted at right 
angles to the plane of a balanced wheel or disk In any 
!*>*1 lion, no movement takes place, but ir wc Impart 
the pressure at an angle to IU plane and If friction be 
eliminated or reduced sufficiently, we cause It to rotate 
The gear that utilises this principle 
comprises essentially two units. One of 
these consists of a special design of multi- 
cylinder pump for pumping oil The other 
consists of one or more motors driven by 
all delivered under pressure by the pump. 

The pump and motor may be placed at 
any convenient distance (within reason- 
able limits) from each other and at any 
angle or different height, and the two 
connected by a pair of pipes for tlie (low 
and return of oil Alternatively the motor 
casing mny be bolted direct to that of the 
pump casing so as to constitute a double 
unit, with the driving and the driven shaft 
In alinement The onlj difference Is thut 
In cases where the two units are separ- 
ated, there Is a valve plate on one Mid of each. 


to wbat la known as a “socket ring" by connecting rods 
with cup and ball connections au as to allow of a certain 
amount of play, the necessity for which will be seen 
later The pistons are bollow, and as the system is 
charged wltb oil constantly circulating under high pres- 
sure, tlie spherical bearings ore alwajs well lubricated. 
The socket ring Is secured on the driving shaft by 
of a universal Joint, so that a* the shaft rotates the 
socket ring rotates with It The Sodket ring beers upon 
a set of drcumferentlul rollers within a cup-shaped 
housing, tlie end thrust being taken by a separate set 
of conical thrust rollers. The housing Is mounted inside 
the pump casing on n pair of trunnions, a vertical shaft 
and worm enabling tlie housing (and with It the socket 
ring) to be tilted to an angle of about one In two and 
one-half on either aide of a plane norma! to the shaft 
Between the pump and motor barrels Is a gunmetal 
valve plate with a pair of curved ports right through 
It Tlie center of this valve plate Is bored and bushed 
to receive two sets of roller bearings on the ends of the 
pump and motor short*. A hole drilled through the 
vnl\e plate enables oil to paw from the outer pump 
casing to the outer motor casing and vice versa, thus 
innlntulnlng an equal supply of oil In each 

When charging the system, oil la admitted to the 
casings from a reservoir end tlie pump Is run for a 
short time Any lui|irisoned air is then released by 
of air plugs which are replaced. Tlie reservoir 
Is run uguin and any re- 




o which 


the ends of the two oil pipes are coupled We describe 
the direct-connected type 

The pump Is housed In an oil tight cose and com 
prises a thick solid r) Under culled the “barrel” In which 
nine boles are laired concentrically so that It looks 
something like a large revolver barrel The hole* are 
not bored right through the barrel but from the dead 
end of each a smaller hole Is laired connecting tlie bigger 
holes with oval-shuped ports In the other end of the 
barrel Tlie barrel Itself Is keyed on the driving shaft 
and rotates with It A set of pistons works In the 
cylindrical barrel holes and these pistons are coupled 



with the 

malnlng air U released by air valves on the valve plate 
The gear is then ready for work 

I-et us now suppose the ports to be assembled within 
the casing, thut the system Is full of oil, that the pump 
shaft Is coupled to u suitable prime mover such us on 
electric motor or an engine, and the oil motor shaft 
to another shaft that lias to be driven It Is Important 
to remember t hat the pump and motor shafts are In no 
way connected, but are free to rotate at different speeds. 

If the pump socket ring be first adjusted by the worm 
ho that It lies In a plane at right angles to the axis of 
the shaft, and tlie engine be then started and run at 
full speed, the w*.ket ring and pump will merely rotate 
without any pumping actions 
taking place and consequently 
without affecting tlie motor at 

ull, so that the motor shaft 

will remain stationary But noises 
If we gradually tilt the pump 
socket ring In either direction 
It will be forced to rotate In 
the plane In which It lie* by 


unlssraal Joints permitting of 
this. Otsueqoently It wlU 
caps* the pistons to move In 
and out of the barrel cylin- 
ders, so that during half a 
re rotation oil will be pumped 
out of the cylinders, and dur- 
ing th* other half revolution 
oil will bo sucked Into the 
same cylinders. The oil must 
necessarily pass through the 
valve plate porta to the motor, 
on the piston* of which It wiU 


Inclined rlnfe 
causes it to ro- 
tate. Thus the 
oil constantly 
circulates be- 


hydraullc pres- 
sure and serve* 
as the working _ 

fluid The greater The valve plate between the pi 
the tilt of the awl meter aaiU 

pump aocket 

ring, the more rapid the flow of oil and the i 
rapidly the motor shaft rotates. 

In a set of gear tested by the writer an ele 
motor was coupled to the pump abaft and run ; 
thousand revolutions a minute. The pump aocket 
was then sltgntly tilted and the motor shaft rai 
one revolution a minute From that, by Increasing 

tilt, the motor shuft was speeded up to a 

Tlie socket ring was then tilted In the other 
the speed of the motor shaft gradually slackened down 
to aero, and the same procedure was gone through with 

An efficiency of 86 per cent la obtained at fall-speed 
transmission. This efficiency drop* slightly down to 
Imlf speed, and then more rapidly at lower speeds. 

It will be clear from what has been said that. If we 
couple the pump shaft to an engine shaft, 
and the motor shaft to any other shaft 
to he driven, the variable speed gear pro- 
vides a neutral position and also enables 
any desired speed In either direction, from 
sero to medium speed, to be maintained, 
according to the load It has already been 
explained that the pump and motor unit* 
may be placed In any convenient position 
and connected by a pair of oil pipes that 
virtually take the place of shafting It 
is obvious then that the gear is eminently 
suitable for nse with alternating electric 
motors for which elaborate means have to 
be provided to enable them gradually to 
take up the load. Again, It should often 
obviate the necessity for the totally en- 
closed type of electric motor, necessitated In certain 
ensea by the tact that motors have to be coupled up 
to the machines they drive. With the variable speed 
gear the electric motor and pump can bo placed In any 
convenient position and the oil motor In any exposed 
position desired. 

Another of its uses Is as a hydraulic pump. A suction 
pipe from a reservoir to the pump unit would keep It 
supplied and enable It tu be used as a variable speed 
pump for hydraulic work generally. Its output being 
automatically controlled If required. 

But of all uses, Its application to automobiles appeals 
to one most. Let us consider why Firstly on an ordi- 
nary motor car we have the clutch— at best a crude 
apparatus. Secondly there Is the gear box, with Its 
arbitrary steps in speed, that requires skill and prac- 
tice to manipulate properly and without nerve-racking 
when the gears refuse to mesh under the 
hands of a beginner or an unskilful person. Thirdly 
there Is the cardan shaft and a number of universal 
Joints requiring frequsnt attention. Fourthly thsre 1* the 
cardan-shaft brake with its attendant levers. Finally 
there I* the hack-axle gearing and differential. What 
can be mid of a device that win eliminate all the above- 
mentioned objectionable taatnree In autcmobUsel For 
that is what thslr experiments lead the makers confi- 
dently to anticipate, 

A pump unit will be coupled direct to the tear aid 
of the engine abaft, a pair of motor ur“ ‘ ' 


Applicati o n of the gear to an electrically-driven capotaa 



Ike sachet riag of the a 
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Omr CMtrinMM «f the 
Garage Man 

A LL wedaHsed trades ta which th« 
ma c btofo t Henna at alt pr o an t scope 
for foe ta ran tor to provide special tools and 
flxtnnai ft* doing very veclal Jobe In a 
fraction of the time that would be required 
ware there taaka to be performed on stand 
ard lathes, drills. or other apparatus In no 
other Una baa foie tendency raw further 
than In automotive construction and repair 
work, and In no other are the darieea of the 
■ort suggaated In wider or more general use 
that the factory would have guns In rather 
heavily for thle sort of thing la for from 
surprising, but that foe garage repair-shop 
eon and does afford such a variety of special 
equipment would be a surprise to one who 
had not clearly visualised foe enormous 
saving In cost which enables a machine to 
pay for Itself despite that It la used but 
once or twice a day. 

A Ban Francisco garage was invaded by 
the Sens tine Amkucan correspondent 
some time ago, and at least three machines 
found which earned the attention of the 
reportorlal pen and the reportoriul camera. 

The first member of the group below Is a This ei 

stand for testing and adjusting differentials. 

This clever outfit la so arranged that It 
gives Information about the differential which, in its 
absence, could bo got only by repeated rood trials of 
the car, with dismounting and readjustment of the 
rear end between every two trips. At the right la 
seen the vuriableHipeed motor that drives the differen- 
tial undergoing test At the extreme lower left Is seen 
the foot-lever for the prony brake which applies a 
retarding force to one aide of the differential, and 
enables the operator to watch the complicated gearing 
in action. Not alone in working economies, but In the 
absolute satisfaction with which differential adjust- 
ments may be made, this assembly Is of extraordinary 

Every owner has, at one time or another, had electric 
trouble of a nature requiring the tasting out of one or 
more of the circuits on bis car Sometimes this has 
entailed an actual dismounting of portions of foe car 
and carrying of them Indoors to the testing apparatus, 
at the best It has Involved a good deal of Inconvenience 
in bringing foe testing apparatus to the car Here we 
have the better way A battery Is mounted In a 
wheeled box (the wheels may be Just made out. where 
they peep from under the edge) In addition to the 
wheels, the box carries on Its under side a cradle making 
It easy to set It down on foe framework of the car, or 
anywhere else for that matter The lead wires of the 
battery actually serve as “reins”, the mechanic drags 
the battery about fay them, and in a Jiffy be has It right 
at the spot where Its aid la required to learn the 
electrical condition of the car. 

The third view shows the portable tool racks which 
follow out more or leas the same Idea as does the 
portable battery Bach of these stands has three racks, 
enabling It to carry practically all the hand tools likely 
to bo required an any repair Job. They -wheel about 



This computer la shown In the Illustra- 
tion It consists of two scaled, rotating dials, 
read by a radial hair-line engraved under 
the lockable arm. The computer la flea 
Inches In diameter, while foe inner dial la 
four Inches, so that contact scales are 12)6 
Inches long, like upper scales of a 2ft4neh 
straight rule The outer and hi 
of the computer are analogous to 
and lower movements of an < _ 
transit, a thumb-lock, as on a transit, a 
trols the outer dial, while a special dess- 
tripod for the transit 


results. ramble 
proof, like the double verniers on a transit, 
eliminate mistakes nnd errors, Instrumental 
and personal The dials are graduated 
directly on heavy metal, fine os a transit, 
but In purple color easy to read and soft 
to the eye, Made wholly of metal, the 
computer Is unaffected by beat, cold, 
dampness. 

The magnifier, adjustable In focus, ra- 
dius nnd direction, makes readings ainpear 
larger than ordinary typewriting. Increas- 
■ of Interpolation*. When direct. 


from place to place, so that the busy mechanic always 
has bis tool kit at hi* elbow, and Is able to dispense 
with repeated trips to the other side of the building 
to get them 

The same garage lias a clever way of testing head- 
lights for conformity with the law— which must be 
strictly enforced In California than It is In the 
average eastern stute. If any necessity Is ever felt for 
checking up a car's compllunce with It On one end 
of the building have lieen painted n series of vertical 
and horitontul lines, with two dots. The vertical line 
is in the correct position for cenlerlng the automobile 
whose lights are under examination. The two dots 
are then in such pluce as to correspond to the exact 
centers of the lamps. The line on the floor marks the 
distance from the wall which the lamps should be for 
the test, and the horlsontal mark on the wall Indicates 
the dead line above whli h no light from tho lamp should 
fall. This la sufficiently clear without a photograph, 
and equally clear It Is, that with the lines properly 
arranged the assurance may be had that any lamp 
meeting the above conditions meets the state law 

A Circular Slide-Rule 

A LL technical calculations require answers to an 
accuracy consistent with the data 2, 3, 4, or In 
very fine work, 5 significant places. For this purpose 
the graphic-log method Is by far the best But tho 
shrinkage nnd warpage of tha ordinary wood-cellnlold 
slide-rule, make it unreliable, while Its scales require 
months to master A new, all-metal, circular computer 
that utilises the logarithmic principle, but Is built like 
a transit or compass, and convertible for desk or pocket, 
has been recently perfected by Louis Roes, a tlvll 
engineer and Ingenious inventor of San Francisco. 


of the finger turns the magnifier aside , and 
It is Instantly detachable for separate use The use of 
either magnifier or desk-clamp Is optional, both are In- 
stantly detachable Ttie loose-leaf leather case, supplied 
with standards 3% x0% sheets. In a variety of rulings 
and forms, folds to fix T, so os to fit coat, breast or 
back pockets. 

Tho key for operation 1s given on the arm, In plain 
sight of user When uny problem is set under the hair- 
line of the ana, n long arrow automatically points to 
the answer, while a short arrow shows tho proof If 
the problem Involves three Items, two knowns are set 
opposite each other, and opposite tho third known the 
answer appears. Reiwat numbers, or “constants,” can 
be locked, so that they will not shift accidentally — a 
great convenience in heavy, tabular work. Trigono- 
metric, logarithmic nnd exponential problems are solved 
Just like plain numbers, by using the special scales as 
labelled on the arm, for that purpose. 

Stave Trade in Foreign Coon trie* 

F OH the benefit of American cooperage exporters, the 
Lumber PI vision has Just Issued the publication 
“Stave Trade in Foreign Countries." This Is a com- 
pilation of reports from American consuls and repre- 
sentatives of the Department of Commerce In various 
foreign countries. Being replies to a questionnaire sent 
out by I lie division, these reports cover (he Importation, 
domestic manufacture, specifications, and uses of coop- 
erage, as well as Indicate how the Import trade Is 
handled In addition, statistics on tho cooperage ex- 
ports of the Tutted States and imports and exports of 
other countries were prepared by the division. Statis- 
tics on United States exports for 1022, which were 
only recently available, have been added os an appendix 
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Feeding the Automobile Engine 

Purdue University Investigation of the Proper Treatment of Mixture that Goes to Carburetor 


W 


|II8 FUEL problem 1* no longer merely that 
of Ending a supply of light combuatlble 
hydrocarbon*, It 1* that of an Insured 
supply of any Uqnld fuel ut a proper price. 
The public has ceased to ask for light and 
volatile fuels, and Is asking merely ordi- 
nary combustibility and a reasonable cost 

We ure told that wo have In sight only a ten year 
supply of gasoline. The situation Is not quite so dee- 
pent to as this, for we shut! undoubtedly develop new 
sources unit new fuels. Uut In view of ull the known 
factors, It is mHs*ssury to conserve fuel and to utilise 
fuel with a minimum of wastage 
Cur, truck and tractor must today use the heavier 
fuela and leave the lighter ones for tlie plane These 
heavy fuels grow heavier each jour, they continue to 
burn In our turn, but with a long tale of low efficiency 
excessive repairs and mnlntenunce, and short life We 
sometimes ask whether the Otto cycle Is permanently 
suited to the fuels of today nnd tomorrow 
The Otto cycle may ultimately be replaced, but for 
the present It la the one In universal automotive use 
The Immediate attack upon the fuel problem lies In the 
practical use of all avulluble data regarding fuel com 
bust Ion Formerly the light fuels required no heat 
beyond the sensible heat of the Intuke air Today, even 
with decreased manifold pressures tlie atmospheric 
temperature is Inadequate nnd heut must lie added 
Much hinges about the best way of effecting Ibis nddl 
tlon , six different procedures mav he Identified 

Preheating the fuel for the sake of a drv mixture la 
uneleaa. It Interferes with metering at the noxxle. More- 
over. what Is needed la the heut equivalent of vaporisa- 
tion, after the boiling point la reached , and In no event 
can we raise the tcnqiernture of the fuel above the 
bolting point of Its hlgliest fraction 

Preheating the air Is very useful on tlie cars now In 
operation It doe* not Interfere with cnrburetlon but 
cuts down volumetric efficiency and power delivered 
It gives good mlleuge, aimsith running, elimination of 
oil dilution, lean mixtures with freedom from carbon 
deposit The main objection Is the decreased power 
output and the slight decrease In thermal efficiency at 
the higher temperatures. 

Tlie advantages of pn hen ting the fuel and (Ac air 
ure principally those derivable from heating the air 
alone Again the fuel must stay below the boiling point 
of lls lightest fraction No heating of the fuel is ad- 
visable. beyond that which necessarily occurs from the 
heated air, unless a device la used that 1* peculiarly 
adapted to metering control 
From the theoretical viewpoint, healing the mixture 
has ad vn n tugt a over the preheuted-olr method. Heating 
Is achieved at lower pres- 
sures, and the degree of heat 
may l» more variable with- 
out affecting the carburetor 
If the minimum temperature 
Is sufflelent for Idling, the 
maximum will not cause bad 
effects at higher loads and 
speeds If skill Is not exer- 
cised In tlie design and plac- 
ing of the hentlng surfaces, 
however, the power loss la as 
great ns with the preheated 
air method 

Heating the fuel after 
metering la more nearly the 

Ideal mot liod, poeeeeelng the 

good points of hauling the 

mixture and being free of 

the bad features of the other 

ones. Ilavlng been metered, 
the fuel may be completely 
vaporised If necessary The 
temperature of the vaporis- 
ing surfaces, when exhaust 
heat Is used, never Ignites 
the fuel The nlr is barely 
heated at all, while the fuel 
Is wholly vaporised When 
the two are brought together, the temperature of tbs 
Anal mixture approximates closely to the theoretical 
minimum, so the power loss Is Insignificant Again 
care must be exercised In design , and wet portions of 
tlie fuel must he allowed to pass through the separating 
device or acceleration will be accomplished only with 
n lag 


Heating the fuel and part of the air after metering 
Is a modification now In use In some cases. The final 
temperature of the mixture may be quite low without 
excessive deposition A very delicate metering device 
must be used, however, and as vaporisation la entirely 
from tlie heated walls of the hot uren, the temperature 
of those must lie very high 
Tlie Engineering Experiment Station of Purdue T'nl- 



•witch board at tba bottom provide mou 

from t to U roll*. Itlvlns ftojObllltj of oetmuon 

The detail* of the control table 

versify has innde extensive tests to show the relative 
merits of preheated sir and of the various hot-spot 
methods which comprise I he alternatives, a* well as to 
bring out nil imsslble data regarding fuel preparation 
nnd combustion, fuel-atr ratios, etc The accompanying 
illustrations show In some detail the apparatus used 


heating at the outside toad of an enlarged Intake pipe. 
An inspection glass of ample diameter was placed at 
the top of this eectlen, to that the spot could be easily 
observed, and the drynea* of the mixture and the atas 
of the fuel globules noted. 

In general terms, these testa showed that with suit- 
ably attention to the beet operation of our automobiles 
nnd trucks, at least 25 per cent of the fuel need in the 
automotive Industry could be conserved. This would 
come to 1,JWU500,000 gallons, worth, at current prices, 
some 3300401X000. This estimate Is conservative. It 
represent* the minimum Bering which might be effected 
with the vehicles now in use. With accurate data on 
the numbers, types and weights of these, the saving 
would no doubt work out at a higher figure. 

It la not alone the fuel that is wasted, but tbla low 
Indirectly lead* to other complication 

partly burned fuel causes oil dilution, « 

and hence high upkeep and high depredation. The 
unnecessary charge under these headings tor the entire 
United States Is at least a billion dollars annually 
Applying the result* of these test* to Individual cars, 
substitution of correct tor Incorrect operation has in 
numerous specific cases Increased gosoUne-mlleege any- 
where from JO to 250 per cent It Is believed that at 
least half of the cars now operating are susceptible of 
material Improvement In fuel utilisation 

In support of their conclusions that the hot-spot 
method affords the best prospect of meeting future con- 
dition*. tlie Iowa engineers refer to the fact that while 
much has been published concerning the power losses 
due to excessive heating of the charge in a vaporising 
manifold, less attention has been diverted to the fact 
that as much or more power loss la possible from the 
decrease In volumetric efficiency that follows from poor 
selection of heating surfaces and unfavorable tempera- 
ture of these surfaces With the very crude experi- 
mental hot-spot used In the tests, a metal temperature 
of BOO degrees at tlie hot-spot gave a dry mixture at 
half load with an Intake pressure of 11 Inches, of 
mercury Why, then, cannot the performdfcce be satis- 
factory at low speed Idling with s metal temperature 
of 300 degrees and 20 Inches of vacuum! Tbo problem 
of manifold design resolves Itself Into the one of funda- 
mental data on rales of fuel vaporisation at various 
temperatures, temperatures available from the exhaust 
at all operating conditions, and the vaporisation of the 
fuel In Its relation to distribution to the several 
cylinders, and tlie utilisation of Ingenuity In the design 
of the vaporising surfaces. If more analytical methods 
were substituted tor the out-and-try procedure so largely 
In use heretofore, some of thes — 
assume such large proportion*. 



con be made that n 
will satisfactorily vaporise 
and distribute the mixture 


now end In the future la 
starting. When a starting 
device Is used that will Im- 
mediately deliver the mix- 
ture sufficiently dry to the 
cylinder, no apprehsnsicsi 
need be frit with regard to 
the good performance of the 
engine after It is * 



The engine, air-heatei 


a direct-connected to an 
r through a suitable tml- 
e provided for measuring all 
1c , and all tests which were 


Mired and forty- 
tnur municipalities ha vs 
hew asked tor coplea of tha|r 
strsst-tigtrttnt contract* and 
103 replies have been received so far. About $00 replies 
have been received on gtrset-aghttag rt itl imklltu g 
which were reoently sent out, and < #qr fim » «tn il rtn> 
data has been obtirined from 90 of the larger ct gnpajnw . 
The text of s number of the gwemi W s tt ffi ffi of a 
enter on street -lighting writes had hew pnpared hi 
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Inventions New and Interesting 

A Department Devoted to Pioneer Work in the Various Arts and to Patent News 
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Novel Coke-Server 


to cat imd servo tbe ln\er cuke. No 
•pedal tool for this purpose Is offered, 
but rather an attachment for the ordi- 
nary knife. This attucliment, much like 
u two-tlned fork in general outline, slips 
around tbs handle of a regular dinner 
knife. When the cake has been cut, the 
knife Is slipped under It, and the fork 
pushed Into the cake, holding It securely 
on the knife Made. 

Oxidized Kerosene a Truck Fuel 
rpHH solution of still another Industrial 
1 problem has 1 


tute of Technology, Pittsburgh, In experi- 
ments to determine the relative efficiency 
of kerosenes and oxidised kerosenes as 
fuels. In accordance with the policy of 
the Institute to link up Its educational 
faculties with modem Industry, the De- 


termine the relative merits of various 
oils os usable fuels. The completion of 
this important work should go a long 
way toward solving the problem of oil 
conservation by tbe possible development 
of a new fuel. According to a report hy 
Dr. J H James, head of the department 
conducting the experiments, oxidised 
kerosenes cause less “knocking" tenden- 
cies than straight kerosene when used In 
a kerosene engine. The testa also showed 
that oxidised kerosenes have approxi- 
mately the same power development as 
ordinary kerosene In spite of the fact 
that their thermal value to onoelghth 



less. Dr James attributes tbe efficiency 
of the oxidised kerosenes to tbe better 
“clean up” In the combustion of these 
purtlully oxidised fuels The success of 
the experimental work at Carnegie at 
this stage gives promise that oxidized 
kerosene, which Is manufactured hy cat a 
lytic oxidation from low grade petroleum, 
may heroine a useful fuel In the future 
Its properties may cause It to be used 
Industrially In kerosene engines or 
blended with gusollne for use In gaso- 
line engines. Although It tms a some- 
what lower fuel value than ordinary 
kerosene, one of the most favorable fea 
tares of Its effectiveness Is that It under 
goes much better combustion In tbe In- 
ternal combustion engine. 

A Heat Economy 

N ONH of the advances of recent years 
In the manufacture of cement Is of 
greeter Importance or Interest than the 
utilisation of the hot gases escaping from 
the kilns to heat the boilers that supply 
steam for the operation of the cement- 
plant power-house. For years an Im- 
mense amount of energy was lost In 
these gases, which reached the stuck at 
temperatures of ten to fourteen hundred 
degrees Fahrenheit In plants using the 
dry prucesa of manufacture 
Many problems stood In tbe way of 
utilising this heat, but great progress 
has been made, with the remit that a 
number of plants are now producing 
from 00 to 100 per cent of their power 
requirements through waste- heat boilers 
Such Installations require heavy expendi- 
tures, but the adoption of this means of 
saving fuel will undoubtedly become 
more general as lime goes an 
These waste guses consist largely of 
nitrogen from tbo air that furnished 
oxygen for combustion In the kilns and 
of carbon dioxide driven out of the lime 
atone during the burning. In plants em 


era have been Installed and have resulted 


Magnetic Aaaaying 

T HIS device Is used for quickly reduc- 
ing a sample of ore so that tbe mag- 
netic Iron percentage can be accurately 
computed A sample of ore Is placed 
In tbe glass tube which has been pre- 
viously filled with water The carriage 
and tuba are then automatically rocked, 
the carriage bearings being placed at the 
poles of tbe magnet A stream of water 
paisas through tbe tube, washing sway 
tba tailings from the concentrate, which 
la held at the poles. When the washing 
la completed, tbe magnetic assay la 


The Latest Auto Lode 

H HKl.wnil Is Illustrated one of the 
latest devices foi defeating the au- 
tomobile tlilef It consists, as the 1>1< lure 
Indicates, m a simple lotto thut Is at 
tached to the steering column, beneath 
the wheel When luckid two plungers 
project upward anti llnulv hold a spoke 
of the stetrlng wheel between them 
Lock and plunger* are of drop forged, 
tHsehardentd steel, lieavllv nickeled, 
the lock Itself Is a ej Under affair of 
the familiar model The lock Is oo con 
structed that It will not rattle, and there 
Is no danger of Its falling Into locked 
position while the cur la running 

A Magnetometrie Method of De- 
terminating Carbon in Steel 

A N Into resting account of a magneto- 
metric method for determining car- 
bon in steel whs presented bv Onnnsr 
Mulmberg at the recent annual meeting 
of the Swedish MetHlIogmphtc Society 
Tito new method la based on the fuel that 
the magnetic properties of steel undergo 
a striking change as the pcicentage of 
carbon Is altered Though even other 
cuiiqsinents of tho alloy exert an effect of 
their own, this Is, as a rule. Incompar- 
ably smaller and, accnrdlnglv, does not 
greatly nffet t results Moreover, Inas 
much as Mr Mulmherg has accurately 
studied this effect, It It readily act ounted 
for An apparatus designed bv the ex- 
perimenter und known ns tnrlHiineUT 
enables this method to be Hpplied to the 
testing of sttel samples In actual prae 
lice and, being both rapid and reliable 
In working has been adopted hy some 
uf the lending Swedish Iron works for 
checking the progress of si eel refining 

Soldering Without a Soldering 
Iron 

S OLDERING without the use of a 
"copper" produces neat and rapid 
results, says She 1 1 Metal Worker The 
method Is to lies) the parts to be sol 
dered, by miaus of a torch flume, until 
they are Just hot enough to “sweat 1 In 
tbe snider and not hot enough to make 
the solder run off The ability to get 
the correct temperature comes with prac 
tire. A small, compact flame is best 
Wire solder Is employed, with the ususl 
flux, and an sold brush. The surface 
to be soldered should be kept toorlsontnl. 

If gobs of solder form, they may be 
wiped smooth with the scltl brush and 
the surface heated again, hul when skill 
Is acquired, the brush can be dls|>ensed 
with altogether No wiping cloth la 
needed The only drawback to the 
method Is that considerable practice is 



By means of projecting plungers that 
engage a spoke of the wheel, this lock 
makes the car secure 


necessary to become skilled with It 
However, not only Is It much more rapid 
than the usuul wav of soldering with 
an “Iron,” but for some kinds of work 
the results are much more desirable It 
Is partlmlarlv effective where smooth 
soldering Is wonted ns fl,r example In 
the gasoline tanks of nutomohlle touring 
cuts but where it would n»t lie advisable 
to file off the surplus solder liecuiue by 
doing so vou would bo verv apt to 
sc rale h the surface of the metal Itself. 

Wood Poles for Transmission 
Lines 

A GERMAN firm bus lntelv put on tho 
market a t\l>e of wood |»le, which 
should haven life of at least 40 vrnrs The 
upper jsirtlon Is of the usuhI kind white 
the base 1 b of impregnated hard wood 
Experience shows thut Impregnated 
beech wood slcc |H-rs have a life exceeding 
37 vears and ns jsiles are not subjected 
to the same mechanical shocks, tbe mak- 
ers anticipate a longer life tlmn Ibis for 
their poles The two portions of tho 
I silo are hound together by wrougbt-lroa 
strips, which are bolted together 

The Window Bed 

N O longer Is It necessary to provide 
an ei|iennlve sleeping-porch for tbo 
lieneflt of those who need fresh air at 
night 

The window bed here Illustrated can 
bo rolled out of any window, with per- 
fect su fet\ It Is In reality a completely 
screened rot. mounted on a metal frame 
und supported from the floor much aa 
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Under auch circumstances, tli* ulecper ie 
about nix Inches from the around 

Keeping the Kitchen Range 
Right and Shiny 

TJOLISHINO the kitchen range Is not 
Mr m eeaentlal as keeping It oiled against 
the Invuslon of runt. This fountain 
brush cleans and oils at the same time 
the flow of oil be Ing adjimmiile from the 
oU container which la In the top of the 
holdor A slight pressure of the thumb 
on the plunger, as Illustrated, gives regu 
latlan to the precise nmunnt of oil 
desired 


Funnel, Filter and Dipper in One 

T HBHB kitchen utilities In one Is the 
convenience now oflered the house- 
keeper whose space is limited Kunnol, 
filter and dipper are consolidated Into a 
single tool Illustrated doing dull as a 
funnel For conversion Into filler or dlp- 
pt r the circular attachments are used 
w hit h In the photograph are shown lean 
Ing against the bottle Two of these are 
of wire « reenlng one coarse-meahed and 
one fine when placed at the entrance 
to (lie tapering part of tlie funnel, they 
obviously convert It Into a filter And 
when It la to he used ns a dipper the 
solid plug la used In their stead and the 
nmtenta of the bowl Instead of running 
through, stay In 



A Simple and Mere Compact 
Lawn-Mower 

A C.BMATLY simplified lawn mower 
has been recently introduced by a 
Mhhigan manufacturer It la claimed 
tlmt the device cuts nnd trims both tall 
and short grass at the same time It la 
lighter In construction .than the average 
lawn moser, weighing only seven pounds 
Because of the fact that there an no 
large wheels at the aide, It la possible to 
cut grass n round trees shrubbery and 
along embankments much better than 
fonnirly and this eliminates the necee- 
site of band cutting and trimming 
The mower drives to much the same 
manner ns other types having a long 
T Hhupcd handle which Is solidly set Tho 
cutters consist of sixteen small gear- 
shaped wheels but sharpened Bight 
cutters on a side Interlock and insure 
that the grass Is cut evenly wherever 



Convenient device for cleaning and 
oiling tho kitchen raago 


the mower Is guided The cutters an 
adjustable so that the grass may be cut 
to any desired height At the sides are 
two small wheels, only two Inches In 
diameter These serve to guide the 
mower and take the place of the larger 
wheels used on other types of mowers. 
These wheels have geared tooth edges 
which secure a hold for the mower In the 
dirt Tust In front of the wheels are 
two guards with pointed ends which 
serve to guide the operator of the mower 
and Insure that It will be held at Just 
the right angle to get the best results 
The cutttra do not need resharpening, 
but can be replaced at a small cuet 

Solving a Printing Problem in the 
Composing Room 

T V FIOAIj of a certain printing prob- 
lem that often arises Is the conven- 
tional check book of large size, with 
three checks on a page It has always 
given Hie printer tin- option of setting up 
the check three times or of printing 
three Impressions upon the sheet, one 
after another, from the single plate The 
first alternative Is obviously an expen 
site one the second Introduces the 
further com plication of getting the 
second and third Impressions In exact 
register 

A blind Inventor of Fort Worth, Tex , 
K J Dullahlte, has steered a succ e s sf ul 
course between Bcylla and Chary bdts 
He has designed a compound “chase" — 
this word, we should explain to the tm- 
lnltiate, standing for the metal frame la 
which the compositor locks his type be- 
fore sending It to the press. Mr. Dolla- 
httes chase consists of an omtsr frame 
and an tamer one Hie outer chase serves 
merely as a track for the Inner one to 
move In The tamer one carries the 

type, which Is set but ones for the three 

(or more) l mp e t ss lcvu . The toner chase 

Is mounted la tbs outer one hr uderuen- 

eter strews, so pitched that one complete 


tint corresponds to a sparing of one 
pica. Thus it becomes possible, after 
a single impression has been run off 
wtth the tamer chase in Its upper poei- 
ttoo, to screw It down to an totaneedtoto 
position and run the sheets through 
again for the second check, without a 
thought for the problem of register, 
which Is now solved automatically And 
In the same way, the Inner chase la 
■crewed down all the way for the third 
and bottom most Impression 
Ws have described Its operation only 
for the case where three Identical print- 
ings are to be made, bat obviously the 
chase can be built for any deal red 
number 

The Circular Wtofabonrd 
I r IT CRBNBTTH housekeeping U 
IV brought one etap nearer the ulti- 
mate goal of simplicity by the washing 
outfit Illustrated The washboard la made 
circular In section, and a pell supplied 
of corresponding radius. For washing 



are left that way, and when the bucket 
la needed as a bucket, the washboard 
comes out With the sld of this com- 
bination and a chair, one washes with 
convenience equivalent to that given by 
the stationary washtub 

Photography Make* Charred Man- 
uscript Legible 

A H Important discovery, which prac- 
tically solves the problem of restor- 
ing written or printed records made Il- 
legible by the carbonizing effect of hewt 
under partial exclusion of air, has re- 
cently been made by 11 R Dsvta, one 
rvf +H* rMMirrh wirkdfi of th* Bitfflftll 


rapid films were used Instead of 
plates, the results w 
factory Excellent 

" — la the dark- 


films black, like a positive It was 
learned that, with films also, negatives 
could be obtained, if before exposure, tbs 


with distilled water and dried. 

It to believed that toe effect on the 
sensitive coating of the plates or films 
la due to the gases occluded in tbe car- 


D.OL 

Hands rltten, typewritten and printed 



The adjustable, three petitioned chase 
that cuts the ceet ef printing cheeks. 


printed character# on toe paper appear 
In negative because toe ink acts as a 
screen, preventing the reducing g eeee 
from acting an the Oliver anulston. 

The Flashlight Gogglen 

C ONVENTIONAL flashlights are all 
open to toe objection that the user 
must give up one hand to holding toe 
flash, or else must rig up a temporary 
base for the light when the Job to be 
done Is essentially a two-handed one. 
This la not particularly satisfactory, 
since the light remains fixed upon a 
tingle point Instead of following the work 
as It should. A very clever eecape from 
toil predlcamoit to seen in the dazhtaght 
illustrated, attached to a pair of goggles 
The lamp la between tbe lenses, where It 
is out of toe line of vision , and a shield 
la provided to protect the eyas from toe 
light Electric energy Is supplied from a 
battery, not Immediately attached to the 
lamp, but in the user's pocket end Joined 
by wire to toe lamp Obviously, toe 
light must shins upon the precise point 
at which toe wearer's gaae la directed. 
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Naval hand-power vaeuam panp 


A Gu Mask for the Miner 

G AB MASKS hava been need In arraul 
of the Industries etace the example 
of the World War taught some four 
millions of Americana their efficacy 
against polaoo gate*. Firemen are now 
regularly equipped with them. Now 
eoowa one for the miner, called the 
"SelMteacner " Obviously, It le not the 
exact model need In the trenches, The 
miner haa no need of one so elaborate 
and cannot be bothered with one ao 
clumsy But a manufacturer In Pitts- 
burgh has put on the market a small 


Since the n ece s si ty of using the Self- 
B is co st In a mine may come but once 
in a lifetime, it waa necessary to pro- 


vide a method of protecting the canister 
against dirt and abrasion while worn 
during very lengthy periods of time Ac- 


eeal of metal which may be ripped off 
very easily as It Is attached only with 

soft solder. The chemicals protect 

against any concentration of curbon 

monoxide that is likely to be encountered 

during a period of SO to TO minutes. 


Vacuum by Hand 

TTIOIl small work, the band vacuum 

x pump Illustrated, which has lust been 

put on the market affords a very eco- 
nomical substitute for a power pump In 
addition to the standard and recognised 
uaee for such an outflt by chemists, doc- 
tors, dentists, etc., the manufacturer sug- 
gests other fields In which It would (rive 
good sendee. Thus, it hat been found 

Possible to line Iron pipe with lead by 

Inserting the end of the pipe In molten 

lead and applying a moderate vacuum 

to the other end. The suction fills the 

pipe with the hot lead, and the latter 

cools where It Is In contact with the 

Iron When the vacuum is released the 
molten core flows hack into the crui Iblc, 
leaving the pipe nicely lined with lead 
The procedure would, of course, not be 
available for a long pipe length, but 
would do very nicely for a short one 
Another application 11m In the ex 
haunting of liquids from Inaccessible 
places— of water from a steam trap, etc 
The pump Is practically designed with 
reference to this sort of thing The 
vacuum Is created first In a glass bottle, 
nnd carried from this out along the line 
Anything In the way of liquids that tho 
suction brings home will enter the Isittle 
rather than the pump, and will BtHy 
there until the bottle Is filled , hence tho 
apparatus may actually bo used to ex 
hanst adds. The pump is supplied both 
with and without the gage 


though efficient mask that may be car- 
ried on the belt of the workman and 
which will not get In his way or be so 
bothersome tbat be will neglect to carry 
It Ex-ecnriee men will smilingly recog- 
nise the old mouthpiece of rubber to 
which Is attached by a string the same 
old noM clothespin that held the sides 
of the nostrils together four seconds 
after someone shouted, “Goat” Thereat 
Is now The llttl* 18-ounce canister 
measures only four and a quarter by 


tnchss and is filled with a chemical 
known as Hopcallte. This chemical con- 
verts the deadlT noloon carbon monox 




A BeQ Motometer 

T HE standard motometer with Its red 
line and Its dead line above which the 
red must not go, Is a great saver of re- 
pair bills for the careless driver But 
It does have to be watched, and It there- 


overheated engine. The bell attachment 
tor the radiator cap which we show 
takes the additional step Wound by 


released when s certain temperature Is 
released, and only s totally deaf cbuuf 
tour has any excuse for not knowing that 
trouble awaits him If he doesn’t stop 
and Investigate. 


Carrier Current Makes Long- 
Dtotance Ltehttnc Possible 

E xperiments made at the plant of 
the General Electric Company at 
But Lytn, Mass, proved, according to 
officials of the company, the practica- 
bility of stndtng high f req u en cy carrier 
current, mch si Is used in radio com- 


munication, over electric light feed cir- 
cuits to light relay lights as far as four 
miles awuy from the generating source 
of the current. 

Ordinary 110-volt household lighting 
current was converted Into carrier cur- 
rent bj means of a high frequency gen 
erator The output was superimposed 
upon the 4400-volt house lighting feeder 

current running from the plant to 

Nahunt, Mints,, four miles away 
Two relays of electric lights at the 
Nahunt end of the lino were set to dir 
fsrent carrier frequencies. When the 
carrier current frequencj coincided with 
tbe attunement of one relay of lights 

they would light up. Ilut when the cur- 

rier frequency was attuned to the other 
relay Us lights would glow The carrier 
current whs transmitted over tho lines 
without Interfering with regular lights. 

Tests lui\e shown, according to the 
company, that any number of relays of 
llgtatB attuned to different carrier current 

frequencies cun be operated Individually 



Coil-spring shock absorber of on- 
ussal pattern 


Another Shock Absorber 

S HOCK absorbers are offered In 
numerous styles, but few are de- 
signed so as to become so Integral u part 
of tbe suspension system of the car us 
the one here Illustrated Taking the 
place as It does of the spring hangers 
and of Ull oilier connection lietween Ihe 
spring and the car, It has the direct 
effect of adding to the length of the 
spring. Nor Is this addition measured 
by the mere overall dimensions ot the 
device, by virtue of the positive action 
of the coll spring, the car spring works 
like one several feet longer than Is actu- 
ally the case In addition to the coll 
spring with Its i uslilonlng effect the 
device lm hides also a very effective re- 
bound check 

Getting at the Milk Bottle 

F ITTTIY as it WHS, the old fashioned 
tin cap for the milk bottle, with itw 
spring clip, was always easy to get off, 
and It never gave tho housewife a milk 
bath as an Incident to Its removal Ever 
•loco recognition of Its unsanltury chsr- 
seter forced It to yield the lloor to a 
card or paper cap that Is used once and 
then discarded, I ho problem of easy and 
safe removal of the latter has been 
plaguing our Inventors The solution 
which wo show at the bottom of the 
adjoining column appears to have merit 
An aluminum cap the size of tho bottle- 
top bus two slmrp prongs on Its under 
side It Is placed over the bottle-top, 
the prongs necessarily piercing the paper 
cap. Then It Is tilted off, and necessarily 
It brings the paper cap with It, while 
acting ns a shield against the geyser of 
milk which sometimes comes away with 
the paper 

The Croedn* Stenal That 
Cannot Fail 

R equirements for an electric 
signal protecting a railway grade 
crossing are severe. It must be capable 
of alternately opening and closing two 
electrical circa its many millions ot tinea, 
without a change In the contact adjust- 
ments and without causing rapid dete- 



The working porta of the grade- 

crossing signal that can fail only 
on the side of safety 


riorutlon of the contact*. The most 

recent attempt to meet this demand 

urea a totally different principle from 

Its predecessor* , Instead of an exposed 

contact, these members are enclosed In 

a glass tulle partly filled with mercury 
and Inert gases. 

This apparatus consists primarily of 
an armature, oscillating freely between 
the poles of on < loctromagnet Tn this 
Is fastened a pendulum, which is oscil- 
lntcd In one direction by the electric 
current, whereupon the current Is auto- 
matically turned off nnd the pendulum 
returns to Its original position gravlta 
tlonnlly Tills tyile Is repeated auto- 
matically from DO to 00 times per minute. 
On this pendulum Is mounted the con- 
tact tube loentloneil above 

Without going Into too great detail. 
It may be laid tlint tbe contai t Is made 
In the mortar) when tbe pendulum Is 
In iltlicr extreme position, nnd broken 
while It Is swinging from the one to the 
other Tlie device controls two (or 
more) red lnmps. In such a wny that 
first one tlien tlie other lnmp Is lighted. 
These lnmps lire In sut h positions sling 
n circular nrc lit the trussing that tlielr 
successlvt flashing gives the effcit of a 
single red lamp, swinging butk and forth 
Anti Hit device meets thp requirement 
that If It falls. It must toll on tho sldo 
of safety for If the pendulum censes to 
nsrillute. It must return to the vertical 
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The coiled spring in this driving 
cushion five* resiliency and 
ventilation 


position under the pull of gravity Then 
one of the cnntai to mnHlns permanently 
cloned, and one or more of tbo red lunipe 
Imran conllnuounly 

It will he underatood that tlilf signal 
works only alien u train In approaching, 
the track relay supplying the linpulso 
that neniln current to the magnet and 
to the lumps. 

A Crude-Oil Motor without a 
Carburetor 

O NE of our Oernmn correspondents 
sends a description of the motor- 
f)cle outfit Illustrated herewith, Jump- 
ing right Into the heart of his subject 
with the confident pronouneemeni that 
"Htrr Joseph Isiewy has after 15 years’ 
work aolved the problem of a crmle-oll 
engine for the motor cycle" , and lending 
a human toueh by Informing us thut, 
when the Inventor first led his produc- 
tion forth In public, “tlie crowd was 
extraordinarily large. In spite of the 
very cold weather " When the contrlliu 
tor gets down to nctnnl description of 
tho apparatus, we learn thut It carries 
no nepurute enrhuretor, but that the mix: 
Ing of the gas takes place In the cylinder 
Jacket, where we are accustomed to look 
for the cooling water Only the upper 
part of the cylinder la ribbed (apparently 
for air-cooling), the lower half being 
surrounded and cooled by the In llowlng 
fuel My this means the heavy crude 
oil, ordinarily dlfttmlt to thin or to 
Ignite, Is so strongly heated that when 
sprayed through a notale It raters the 
cylinder without any eddying Tlie motor 
works on. a two-stroke cycle, and develops 
about one and one-half horsepower It 
la started on hroxol, and run so for the 
first two minutes until It gets wanned 
up. In this connection great Importance 
la attached to n two-duty adjustable 
nnxste of extreme simplicity, which ra- 
ables the switch of fuel to be mads with 
no trouble at all The account closes 



this walled frying pan, rather than 


with a personal touch, Herr Loewy Is 
a “self-made mHn,” this English phrase 
apparently having been adopted by the 
Germans. Also, he is apparently not 
looking for capital to develop the ma- 
chine, since our correspondent's final sen- 
tence pictures the Inventor as "unable 
to save himself from the. Importunate 
captallsts who are anxious to share In 
his prospective profits. 

Motor Cushion a Coiled Spring 

T IIIH motor cushion for the conve- 
nience of motor car drivers Is made 
of an 80-foot coiled spring wound 
spirally It gives a good cushioning 
effect and at the some time maintains on 
sir space to permit heat from the body 
to escape The coll Is closely covered 
with a woven textile allowing tlie circu- 
lation of air beneuth and behind the 
back of tbe driver It Is said to be an 
unusually cool cushion 

Transformer Oil* 

T HESE oils tend to form sludges, 
eltlur slowly or quickly, according to 
tho nature of tho oil U H Hill de- 
scribes (Kl cvtncol World. New York) 
several tests that muy be applied to the 
oil to determine Its tar-rormlng prop- 
erties. nml gives references to original 
papers, where the description Is more 


Hu Foot-Lock Vioe 

TTtVKBY vise user has sxpsrt raced 
Ci difficulty In bolding tbs work. If It 
is possible to screw the Jaw* down bard 
an the piece In tbe first place, after work- 
ing with It for a while it will be found 
to be loose again. A very efficient vise 
lock is Illustrated, which works with 
tbs use of tbe operator's foot It Is not 
an attachment for any rise, but muat be 
actually built In. A kick upon tbe pedal 
locks the work behind a pressure of 
several hundred pounds, and a kick re- 
leases It with certainty and despatch 
The long lever attached to the pedal la 
the secret , the compounded purchase 
which this gives enables the Jaws to be 
Jammed tight against the work, no mat- 
ter what the shape of the latter The 
screw Is used, as In tbe standard vise, to 
bring the Jaws Into approximate engage- 
ment with the work after which the foot- 
lock Is culled In to clinch the matter 

Fire Tests of Roofing Materials 

T HK llureau of Standards has pre- 
pared a program of tests, equipment 
Is being procured, and test specimens 
constructed for conducting a series of 
fire tests of roofing materials with par- 
ticular reference to the relative merits 
of wood shingles and prepared roofing. 
A conference has been held with rep- 



Recently exhibited German motor-cycle engine, running on ends ail and 
dispensing with a carburetor 



The vie* that was feot-pswer and 
compound leverage te Jam its Jaws 
tightly a poo the work 


Coioriess Waterproofing Materials 
for Stone 


I NVESTIGATIONS are now under way 
at the Bureau of Standards covering 
tbe action of frost on building stone and 


materials with which to protect the sur- 
face of stone structures. During the last 


coioriess waterproofing materials, having 
tor Its object the determination of the 
relative durability of these treatments 
under weather conditions, has been sup- 
plemented by a series of tests to deter- 
mine the efficiency of the different water- 
proofing materials In preventing decay 
of the stone 

Crystallisation tests are being made 


treated specimens. Waterproofed sped 
mens have also been exposed to the 
weather and will be tested after a con- 
siderable period of exposure. 


Painting with a Wheelbarrow 

C .UKOIlNIA’H highway commission 
Is now painting a white line down 


complete It Is certain that the sludge- 
formation Is a form of oxidation. One 
company has therefore Introduced a type 
of transformer In which the oil Is cov- 
ered vi 1th a layer of Inert gas, usually 
nitrogen A cyclical process, dependent 
cm temperature und pressure, takes place, 
by which the nitrogen la driven out or 
sucked Into the transformer Any In- 
coming air passes through on automatic 
vulva, and Is then deprived of oxygen 
and moisture, It therefore becomes dry 
nitrogen. Thus the All, being In contact 
w Itb nitrogen, does not oxidise , the layer 
of nitrogen also minimises any explosive 
phenomena. 

The Greaaeleas Frying Pan 

F RYING la an operation that requires 
grease , but tlie victim of the frying 
pan knows all too well that he gets too 
much of this grease la the finished food. 
IIow can bacon, pork chops, sausage, 
lamb chops, eggs, etc, be fried In grease 
and brought to the table free from 
grease? The Inventor of the waffled 
frying-pan herewith Illustrated has 
sought to answer this question, and be 
says he has used tbe pan in hli own 
household for a year with very good 
results. The fat expelled by the frying 
delicacy flows Into ths channels and 
stays there, where the food gets all tbe 
benefit of its pre sence without becoming 
steeped In it Ur M O Hughes of 


resratatlvcs of the wood shingle manu- 
facturers, tbe prepared roofing manufac- 
turers and the fire underwriters, at 
which agreement was reached on the 
methods of testing and on an outline 6f 
tbe program of testa. 

Diffusion of Nitrogen Through 
Various Liquids 

^ of the difficulties which the Bu- 
rn of Standards has encountered In 
liquefaction of hydrogen U the securing 
of hydrogen of sufficient purity If other 
gases are present, they become frown at 
a temperature higher than that at which 
hydrogen liquefies. This dogs up the 
apparatus and (tope the process. Tbe 
storing of hydrogen In any kind of a gas 
holder Is, therefore, a matter of some 
difficulty because gaaea are very apt to 
diffuse through the liquid seal used in 
the holder and become mixed with the 
hydrogen. 

Experiments were made during the 
post month on the relative rates of dlf- 
fuslon of nitrogen through glycerine, ma- 
chine oil and water It was found that 
the rate of diffusion through glycerine 
Is vsry much lower than through water 
or machine oil. This waa to be ex- 
pected because of the extremely low 
solubilities of nitrogen end other gases 
in glycerine The Bureau new propos n > 
to employ glycerine as a seal for ths gas 
bolder used for ths temporary storage of 
pure hydrogen. 


device Is used for this purpose. It con- 
sists of a paint receptacle carried on a 
three wheel hand truck, with a hose 
leading from the receptacle to a paint 
brush attached to tbe front of the 
device Just bock of the front wheel This 
brush applies the paint to tbe surface of 
the highway, and a second brush at- 
tached a few Inches back of the front 


width A rod 11ns lr 
pavement ahead of the 
guide the operator of 



Allston, Mass, Is tbe inventor 
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The Motor-Driven Commercial Vehicle 

Cw i h tMrf br MAJOR VICTOR W PADS. M *. A. K. 

This department u devoted to the interest* of present and prospective owners of motor trucks and delivery wagons The editor will endeavor to answer any 
question relating to mechanical features, operation and management of commercial motor vehicles 



B j living in thin track, the driver end hi* helper cover long dlatsnce* with a 
minimum of delay 


Loaf-Di«tu>c« Track with Bunks 

I ONG-DI STANCE trucking U always 
s more or lew complicated hy the ne- 
cessity for eating and sleeping on the 
part of the crew In the endeavor to 
most this, one manufacturer has put 
out the truck Illustrated, with two bunks 
In the front seat. It 1* not the idea tlmt 
one driver shall occupy tlie lower bunk 
while the other drives from the tipper 
one — this la obviously prevented by the 
height of the latter But this arrange- 
ment makes It possible for the two-man 
craw to live entirely In the truck until 
they reach their destination, and thus 
to altmlnate much of the delay imldcntul 
to the nightly stop. Attention Is also 
called to the comfortable Inclosed cab 
which permits all-weather driving 

Rolling Palace Hu the Comforts 
of Home 

I F you have- a hobby fur highly person 
allied transportation and cun write 
a check running well into five figures 
you can now gratify every desire for 
traveling luxury, distinction and novelty. 
Thunks to the utility value of the 
modem motor bus, nn outlet has boon 
given to the passlun for a house on 
wheels or “sleeping couch" combining 
every modem convenience with the com 
posite comforts of home, hotel and Pull- 
man fluch Is the nioto- pnlnce recently 
acquired by W K. Kellogg, breakfast 
food magnate and world traveler Fond 
of travel, Ur Kellogg has toured India, 
Japan and China and through virtually 
all European countries. He has made 
several trips to South America, has been 
in Alaska twice. In Hawaii and Egypt 
and now with his club car creation plans 
on renewing his acquaintance with 
America's wonders In a more leisurely 
and Intimate way 

With the automotive home there la no 
further need to “check your baggage 
and come back later” for a room and 
bath. Now you Just drive and drive and 
■top where yon please. In the wildest 
wilderness If you like, without the 
slightest Inconvenience — comfortable 


sleeping berths, shower baths, ample 
cooking facilities, crocked Ice made as 
you ride, market nows and entertain- 
ment by radio The club ear has all 
these conveniences and more Innocent 
lcxiktng panels of mahogany here nnd 
there conceal scores of unlooked for ap- 
jutntments. 

The motor palace Is finished In 
mahogany and the finest of leathers 
throughout Entrance and exit may be 
made through five (loon, three on the 
right side and two on the left. The 
driver's compartment Is separated by a 
sliding glass partition The forward 
part of the cur Is equipped with four 
revolving chairs with adjustable Isuka, 
head rests and arms which can lie 
quickly converted Into full-slied berth* 
for two The chairs are upholstered In 
taupe mohair plush with nickel fitting*. 
Fleavy adjustable curtains separate the 


sleeping quarters from the rear com- 
partment as well as iho berths The 
forward section may readily be trans- 
formed Into a cosy dining room by the 
Introduction of a folding table width, 
when not in use, Is concealed in a punt 1 
at the side of the car Ample light Is 
provided hy dome lumps and scisirulc 
rending lamps at ench chair A dicto- 
graph iwmilts communication with tho 
driver without opening windows. The 
conth Is designed for use In winter ns 
well as summer and iwsscnger* nwsl 
not he concerned by wenther conditions. 
Hotallng funs keep the car cool In sura 
weather while lieaters set flush with 
the floor and connected to the exhaust 
pipe of the engine keep the ear warm on 
the coldest day 

Further liuqiectlon of the rolling home 
discloses wurdrobe and linen closets, oil 
and electric stoves, sink, fuuects for liot 


and cold water, nn Ice making plant, 
lev less refrigerator a china closet, a 
nh kel band twain, unclosed chemical 
toilit, brunch mirrors and dust-proof 
screens of fine nickel mesh Several 
electric n I connections are conveniently 
lucuted for < urllng Irons, etc All 
kill hen utilities and other appointments 
ure concealed when not In use tqr 
nmliognny cabin, t„ and closets so that 
Hie gtneral effect Is of pleasing cabinet 
work and upholstery 

Hil water supply system for the entire 
couch Is provided by a 40-gallon tank, 
pressure Mug maintained at all times 
hy means of u pump driven by a power 
tuke-olT on Lhc transmission An electric 
[siuer plant In (he rear section furnishes 
lurrint for the lamps, staves anil fans. 
Installed outside of tlie car Is an Iron 
folding frame which can lie used to carry 
light hnggage anil when extended forms 
a large bed frame, which with mattress 
Had ruin cover offers additional sleeping 
accommodation It Is iswslble n few 
conveniences a completely upisdnted 
home should have, have not been enum- 
erated If so the mansion of ever-chung- 
tag lisutlon 1ms Hum 

Motors Are Helping the Rural 
Schools 

LiKlIIThhN T1IOI HAND rural 
Pj sclastls are furnishing transporta- 
tion for lrnplls to und from their home* 
1 (trough the motor bus the consolidated 
lttnil mlttsil Is mudi possible and tlie 
number of consolidations Is going for- 
ward at the rati of 1,000 |« year 
There ure still 180000 one-room w hoots 
which should lu* consolidated Since 
n consolidated school combine* several 
ndjncent school dlslrltls Into one school 
It means a larger nnd better equipped 
school-house, since In the ime-room rural 
school one teacher teaches nil grades 
from the kindergarten to the eighth 
grade, while In the consolidated srliool 
each teacher Instructs hut two or three 
grades. This menus fewer und more 
highly qunlllled tenebers nnd better 
teaching 
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The Heavens in November, 1923 

Figures Recently Arrived at Regarding the Great Nebulae 


■ IHKRE I# no chapter of present-day astrun- 

I oniy In which more rapid or remarkable 
I proKmw In bring made than In the study 
of the nebulae A few years ago we knew 
I little about them, except that they were 

1 haxy inaRMes of light, fur nwuy among the 

•tars, and that the luminous material waa gaseous In 
some cusca, and not so In others Now wp 11 link of 
them as groujied In three dritaite, though not quite 
mutuully exclusive, clauses. 

First In order we may mention the vast dark nebula, 
which we detect only because tliey hide the parts of the 
Milky Way that lie behind them We owe our knowl- 
edge of these mainly to the lamented Barnard, who, 
single-handed and at first amid general Incredulity, 
maintained and proved their existence Some of them 
are so enormous that they appear as dark patches In 
the tialaxy, easily visible to the nuked eye, others are 
small ami sharply outlined. It Is fairly certain that 
they are actual clouds of matter, and that the fine dust 
In tliem produces most of the opacity by 
which we detect their presence The 
nearer ones are at moderate distances— 
a few hundred light years yet even so, 
they mast bo downs of light years long 
These great clouds seem almost like resid- 
ual fragments of the primeval clmas. 

There is no reason why we need supp««e 
that tliey have ever been other than they 
aru. 

Next come the luminous neliulce In the 
galactic region, Including both the dif- 
fused and chaotic masses like the Orest 
Nebula In Orion, and tlie rounded forms 
called “planetary ncbuln." The beautiful 
work of Hulihle hus shown that these 
nebula- are always associated with stars, 
and doubtless derive their light from the I 
■tars. In some eases the luminous region ] 

Is clearly only thnt part of 11 greater dark I 
nebula which lies near tile stur Hnd re- 
flects Its light In others the luminous ' 
material consists of gas, which Is set shin 
tag by the radiation of tho star Just 
how this happens we do not yet under 
stand, but It Is very significant that the 
stars associated with gaseous nebula- are 
always of the very hottest types— most of 
all, those which form the nuclei of the 
planetary nebulas. 

Tha Spiral Nebula 

But the most remarkable problem of all 
la set before us by those nebula- which 
He far outside the Milky Way, and form 
by far the majority Hardly any of these 
show a gnaeoua spectrum, and very few 
are chaotic In farm Thousands of them are 
round or oval, brightening np gradually 
toward the middle A smaller, though atlll 
great, number show spiral arm* extending 
outwards from a central mass — evidently In one plane, 
for we have many cases In which they are seen edge- 
wise Alt stages of transition appear to exist, from a 
round structureless mass, through more and more oval 
forms, to cases In which the spiral arms seem Just to 
hnve budded out, those In which they are well developed, 
nnd others In which little of the central mass Is left, 
while the urms have broken up Into Innumerable spots 
of light 

1 a*-* this obvious sequence give us a clue to the evo- 
lution of these strange objects, in- are we merely reading 
Into nHture the phantasies of our own Imaginations, 
so far-reaching a question cannot yet be answered fully , 
hut there an- many reasons to believe that tho sequence 
has a meaning 

In the first place, these nebula) are In rotation. For 
the brighter and Inner portions, we know this with 
certainty from the siieetroseople work of several observ- 
ers, following the brilliant Initial work of Bllpher The 
motion Is In the direction which would carry particle* 
nt the rliu of the nucleus outward Into the spiral arras, 
and Its rate may rise to a hundred miles per aecOnd, 

Farther out. where the nebula become* an faint that 
Its spectrum cannot be photographed with any reason- 
able exposure, It I* fortunately «1U possible to find the 


By Pro/ensof Henry Nerru Russell, PK D, 

motions of the Individual nebulous condensation*, by 
comparing plmtograplis taken at Intervals of ten or a 
down years. Von Hannon, at Mount Wilson, baa been 
the protagonist In this dlfflcult field. Seven different 
Hjdruln, which he has measured, all show motion of the 
nebular |s>lnts around the nucleus and, though to a less 
degree, outward, so that they appear to be streaming 
away from It along the arms. The motions look slow 
fa few second* of arc, at most, per century), but cor- 
respond to a com plate rotation In from (10,000 to 200,000 
years. 

This Is a surprisingly short period, for the netate 
are presumably very old, and yet the observed motions 
would carry their outer portion* clear away, Into the 
regions where we now see "noth tag. In a single million 
of years. Evidently stuff Is coming out of the nucleus 
and escaping Into space — shining at first, then becoming 
dork. When one of these giant spirals la turned edge- 
wise toward us, this outer ijrgton enn be seen aa a 
dark, opaque bond, crossing the brighter portions. 





Distances and Vetadtlss 

In the last nebula which he ha* studied— known as 
Mssalsr 83, from Its number In the catalog of nebula 
prepared by that astronomer a century ago— van 
Mannen has msasuted four hundred of the almost 
countless specks of light In Its outer portions. One of 
these showed s relatively rapid motion, and must be a 
faint star, far nearer us than the nebula , all the others 
foil In line with the majestic circulation, like a vast 
whirlpool, spreading outwards. The labor of measur- 
ing, with all possible precision, so many objects— not to 
mention the faint stars used as points of refs renew— 
mast have been enormous. In fact, the writer may be 
purdoned In quoting Dr van Maanen’s remark, attar 
talking of the work . “Borne time, after forty years or 
ao, somebody ought to get new photographs, and measure 
a thousand points on this nebula. Before that time I 
hope to die r 

nut the results richly Justify the labor. Not only do 
they give the mss* complete knowledge of nebular mo- 
tions which we have yet attained, but they make possi- 
ble, for the first time, * direct estimate of the distance 
of the object One eeedmsstV*. In the outer part at 
the nebula, Is bright enough to permit a s p ectraecop ie 
determination of Its redial velocity; and It shows a 


great difference from the vaiodty of the central mass. 
If we can safely pass from tht* motion tn the Has of 
sight to motion ta the plana of t be nebula itself, we may 
by comparison with the photographs work out the dis- 
tance. IV) do this, we need only know at whet angle 
the plane of the spiral arms la tadtoed to our tine of 
sight This la rather bard to find, but ns the shorter 
dlameter of the nebula appears to be about 81 par cent 
of the longer, the Inclination may be estimated sis, from 
86 degrees to 40 d eg re e s. The parallax tbsc comas out 
0,0006 second, the distance about MOO light-years, nnd 
the rate of motion ta tho oatar mass about 160 miles 
per second. The nebula la about half a dagreo In 
diameter, which, at this distance, correspond* to some 
00 Ugfat-yoara. 

This appears to ha the mast trus t wor th y estimate of 
the distance and atae of a spiral nebula which has yet 
been made. Other methods, leas direct hut applicable 
to more nebulae. Indicate distances of the same order of 
magnitude. We may well, for the present, think of the 
larger spiral nebulae aa lying at distances 
of several thousand Ught-yaara, and as 
bring themselves a few thousand light- 
year* Is diameter This Is certainly tag, 
but small Indeed ta comparison with the 
atae of the Milky Way, which la measured 
In hundreds of thousands of light-years. 

It would be tempting to go on to esti- 
mate the mass of Messier 88, and if the 
motion of the outer parts was orbital It 
would be easy The period of rotathm, at 
10 minute* of arc from the nucleus, comes 
out from van Maanen’s figures at 1TO400 
years. The actual distance from tile 
nucleus should be about 1,200400 time* 
that between the earth and the sun. TO 
keep a planet moving with this period at 
this distance, the mass of the nucleus 
would have to be 00400400 times that of 
the sun I 

But fortunately, the motions of the 
various nebular particles do not follow the 
ordinary law of orbital motion under 
gravitation. The orbital velocity, Instead 
of growing smaller at greater distances 
from the cotter, gradually Increases, 
while the outward motion diminishes. This 
1* extremely punting. The drop In the 
outward motion might be explained by the 
attraction of the nucleus , but the Increase 
of the lateral motion, at right angles to 
the radius, demands the action of a force 
which Is neither attraction nor repulsion, 
but acts sideways. No one has any Idea 
. what such a force can be, and it may take 
much work before tha right cine Is found. 
The moat obvious suggestion Is that the 
luminous potato ta tha outer part of the 
nebula are not fiylng freely ta empty space, 
but ere i m mersed in a great moving sheet 
of dark matter, which drags them stag 
with It, but this, too. preasnto great dlOeulJtoa. 

We used not mourn, however, been us* the* are Still 
world* to conquer It Is ground snoogh for satisfaction 
that we have ao good aa idea of the else add dlatanes 
of this wonderful object Bren our roagh estisrtt* of 
Its ma«* may be of gome value. If there Ware not 
enough staff ta tbenebaUTto make mutton* of snas, it 
is hard to aee why the fut-growtag condensation* do 
not fly off ta straight Unas, instead of ta their obriowtiy 
curved paths. 

Dm Honra n e 

By this season the vrtntac cortstollatton* gre returning 
to our view, Orton to high ta the souths** with Taurus 
above asd Urine btaattg below. OeotU and Opals 
Minor are to the left, wjth Auriga. Ughf nt further 
on- Pence* ta high ta.th* Mtthpkrt ud tiaasfngria 
and OcjpbMs ta pm horth, wMtarap JDttjfiffkC.tgM 1 ffta 
B«an are briow A* pota. Cftnfta vreTO^fejS 
northern* with Iff* md Agntta'taWhr ft* 
SSVSJ"' tadujTth* - **£«%* 


- His Itaerefer, 
Meccary U ta «w JartJta wtti, 
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Recently Patented Inventions 

Brief Descriptions of Newly Invented Mechanical and Electrical Devices, Tools, Farm Implements, Etc 








846 


SCIENTIFIC AMERICAN 



bo* been (ranted two patent! of a almllar 
nature relating to vanity eaaaa adapted to 
contain a currier filled with compact powder, 
and provide! a form of retaining mean* on 
opposite aides of the central partition of 


removed from the rase for the purpose of 
renewing the cosmetics when the same be- 
come exhausted A further object is to pro- 
vide a device which will be simple, neat and 
attractive in appearanoew 

H P1RAL ROPE AND CABLE GRIP— 
0 J Zikk. 2813 Folaomc St., San Fran- 
cisco, Calif The Invention relates to means 
for securing a cable or rope around an ob- 
ject, as, for instance, s log of wood to be 
moved, or on the front axle of an automobile 
to be towed. A particular object is to pro- 
vide means for temporarily securing a cable 
which can be fastened and unfaetenod with 
oat any effort and still positively socnre the 
cable to the objoct so firmly that it cannot 
lose its grim no matter how much towing 
power is applied. 

GATE VALVE. — 3 B. Drumrr, e/o 
Acme Cement A 1*1 aster Co , Olive and 8th 
Sts., Acme, Okla. Among the object* of tbs 
invention Is to provide a gate valve especially 
adapted for application to grain bins and 
the kettle* of plaster mills, although the 
valve is capablu of a variety of applications 
and may be applied to a cylindrical container 
amt the attaching face of the easing may be 
concaved and the discharge spout either 
straight or inclined. 

CLASP— L. jAwnca, P 0 Box 1068, 
Btntlon t\ Lae Angeles. Calif. Broadly 
speaking, this invention contemplates a clasp 
for Jewelry Including a pair of members, 
one of which la adapted to receive the other 
and within which former member means is 
arranged for coacting engagement with the 
other member to lock and retain the mem- 
ben together against separation, with ex- 
teriorly exposed means for releasing the loek- 

CLOBtlRE FOR CONTAINERS. — D 
Bloom. 1638 Edith St, Berkeley. Calif. The 
primary object of the invention is to provide 
a closure which will positively seal Jelly and 
preserve glasses and tumblers, and which 
may be produced at a modest oost A fur- 
ther object of the invention resides in tbs 
simple manner in which it Is applied, which 
enables the closure to be used by house- 
wives as well as packers operating on a 
large scale. 

SCREENED DRAIN— T a Kumcgr, 
Madrid, Neb. An object of this Invention Is 
to provide a screened drain which la adapted 
to be used on a window or door screen and 


which may be easily attached to the ordinary 
window screen without the use of nails or 
screws. A further object U to prevent the 
window ecreen and window sill from decay- 
ing by permitting the water to drain, at tha 
same time preventing insects or the like from 
entering. 

FIRE EXTINGUISHER. — P BnAtrox, 
220 Madison Avo. New York, N Y The 
principal object of the invention la to pro- 
vide a simple and lnexpenaiva package 
which is Indestructible by fin whereby the 
earae could be used ns a bomb to be thrown 
directly Into the flames to extinguish the 
same A further aim Is to provide a fran 
gible closure readily broken by the finger to 
permit the emptying of the contents onto 

MATCH CASE.— S Snuoux, Box 481. 
Times liana. New York, N Y Among the 
objrcta of this Invention ia to provide a oaat 
or container for dispensing the contents 
thereof and delivering the matches singly, 
whereby the case may be employed aa a 
holder for tbe lighted match to preclude the 
possibility of burning tbe fingers, means be- 
ing provided for ejecting the used match , the 
device may be need In connection with com- 
mon form, or safety matches. 

WINDOW — 8. U Bag*, c/o W H. 
Jackson Co . 335 Carroll Bt, Brooklyn, N Y 
This invention has for its object to provide 
a window arranged to permit of easily end 
conveniently moving tbe sashes np and down 
and to render the window air and water 
tight at the time tha sashes arc in dosed 
and locked position, and without the nos 
of packing stripe or the like. j 

LOCKING DEVICE FOB FRUIT CANS 
OR THE LIKE. — H II OaDcrto. 114 H 
Bt, Laporte, Ind An object ia to provide a 
locking device which la adapted to closely 
engnge with the walls and top of the ean 
whereby it will not interfere with the pack- 
ing of the can. A further object la to pro- 
vide a device which may be readily attached 
to cans of ordinary con* traction without 
altering their con* traction The device con- 
siat* of few parts, and la not likely to get 
out of order 

FACING FOR DEMENT WALLS- — F 
A Noitu wall, 4th and Wood Sta^ Port- 
land, Oregon. This Invention haa for ita 
object to provide a facing for walls whereby 
tha exterior of the cement wall of a bouse 
or the like may be given a neat and artistic 
appearance. It la also an Important object 
that tbe facing may be adapted to be locked 
in poaltion at tbe time of Willing or pour- 
ing tbe cement. 

DIVISION PLATE FOR EGO OASES. 
— J O. Vocmncmtn, 486 Star Bldg , Wash- 


ington, D C Tha invention alma to pro- 
vide a dense packing division plats capable 
of snfsly transporting eggs, bottles, fruits 
and tha like, which will answer all require- 
manta In tbs nature of conditions precedent 
to its use in storage, ocean transport and 
through the malls. A farther object ia tha 
provision of a plats which will ha yields Us 


MOUNTING FOB BTYLU8 LEVERS. 
— G W Slight, P O Box 2 30, Framing- 
ham, Maas. Tbs general object is the pro- 
vision of a simple mounting for stylos levers 
in sound boxes, provided with a self-eom- 
peoaettng means for taking care of the wear 

pllibed by tha pro vision of • lever having a 
trunnion extending at right angles thereto, 
forming bearings in the easing, ona of which 
Is a groove extending at an angle to the axis 
of the trunnion, and mounting on tha easing 
a spring which tends to draw tha trunnion 
along tha groove to coapaoeats for wear 

TANK— A S. Doom, 610 So. Broad- 
way, Los Angelas, Calif. Tbs Invention re- 
lates to tanks for the storage of oil or other 
liquids which are lighter than water An 
object Is to provide s bottomless tank of 
this character partly submerged In a body 
of water ao that It will ba In eonvaolant 
position for storage of foal oil, with small 
loss by evaporation. Tha devise may be 
easily erected and transported to dlffsrant 
localities, the walla being of light eonstrac- 
tiou, either of metal strips that may ba 
rolled bori son tally, of wooden slats with 
j metal bands. (8m Fig. 8.) 

PORTABLE BRIDGE.— R. D. G Ami- 
nas, Bay St. Louis. Miss. Briefly stated, sn 
Important object of the invention la to pro- 
vide a portable bridge, adapted for em erg ency 
nee, which may be conveniently attached 
to the npper or krwsr aide of tha running 
board of a vehicle, and readily sat up far 
use when necessary A farther object la to 
provide collapsible ahka which, when swung 
to an upright position, will brace the tread 
portion of the bridge. (Baa Fig. 0.) 


CENTERING AN D CLAM PING MEANS 
FOR SAWS AND OTHER ARTICLES.— 
0 L. Nomas, 224 W 2nd St, Wilmington, 
DeL The Invention relate* to arbor* far 
•aw*, emery wheel* or tha Him, and particu- 
larly to means far can taring the sew on th* 
arbor and damping tin earns In position. 
Th* general object is to provide a can tari ng 
and. damping manna whereby to promote sim- 
plicity of as sem bl age, eecure fastening and 


to provide far th* facility with wUeh th* 
nnw or like may be damped or rs h sra d . 
(See Fig. 7) 

PIPE REPAIR CLAMP— J W Blair 
878 8th Ava, New York, N Y. Among the 
object* of this Invention Is to provide a 
pip* repairing damp far ne* in oonneodon 
with boiler and rofrlgaradng plants where 
tha device Is to be applied to on* of a seat 
of closely meed pipes, by till* devise It 
will ho possible to aaoodat* the body portion 
of th* chimp with one of th* nest of pip** 
irrespective of th* pnmiadty of tha next 

BRACKET — B. V CXABiraoKL 907 
Campbell A vs., Bohensotady, N Y. Tlrfs in- 
vention relates to bracket* especially adapted 
far supporting shad* rollsrs and curtain 
rods. An Important object i* to provide a 


or similar fastenings, which mar th* appear- 
ance of O* frame. 

AUTOMATIC LOCK COOK — J T. 
O’Gobkah, 1866 Morris Are., Bronx, N Y. 
Tbe Invention particularly relates to a safety 
device for locking a gaa cock or other farm 
of valve adapted to be moved from an opao 
to a dosed poaltion or die revers e. Tbs 
object la to provide a lock which will auto- 
matically become locked whan moved to a 
dosed position, bat will permit th* valve 
to ba adjusted and manipulated by the eaaw 
hand which opeas and eiosss tbs cock. (See 
Fig- a) 

FISHING TOOL— a H. Bnoww, Brockr 
ao ridge, Texas. Aa important objaet of lb* 
invention ia to provide a grapple or fishing 


wbaraby the same may be setflgsd with th* 
food valve of aa oil well far tbe purpose *4 
removing the valve, th* grapple la ao eon- 


atraln Incident to ns*. (Sat Flip 9 ) 


motion to tool*, seek as drills, g srawd rt vsto 
and others, th* particular object being to 
provide g brace that may b*3ed ia th* 
ordinary way hut pommais special fSatn e m 
of adaptability and can b* used la shnoet 
my ooraor or under any eosriltioas i whera 
the ordinary brace would be p ra s timlly me- 
lees. It is a farther object to prodas* the 
brace without materially toarsariag th* co*t 
of manufacture. (SeaFIg. Kk) 















SURFACING MACHINE. — W U Fbah- 
C1B, CofleyvlU*, Vitrified llrick A Til* Co., 
CofleyvlUe, Kan*. Th* aim of the invention 
i* to provide a cleric* to b* oaed In eoujuno- 
tion with the manufaotnre of bricks, and (or 
th* pnrpoae of making mat texture facing 
brick. A farther object U to provide a ma- 
chine by mean* of which mecbunlam la pro- 
vided not alone nerving to dig the surface 
but to aleo redepoait the dug material upon 
the face of the member 

PACKING FOB FUMPB.— W A. O'Baw- 
now, MO R. let 8t, Tulaa, Okla. Among 
the object* of the invention 1* to provide a 
packing for uae in connection with pump* 
of oil well* of the type In which the cylinder 
move* with relation to tho plunger during 
the operation of th* pump. A further object 
1* to provide a pecking adapted to be luod 
between the plunger and traveling barrel and 
■eallng the same in an efficient manner The 
packing 1* aimpl* and may be applied to 
different type* of pump*. 1 

CLEANING APPARATUS — J M. 
Brsrr. WUIIamaon. W Va. The invention 
relate* to a device adapted for uae in clean 
lng auch floor ooverlnga a* carpet* and 


and other accessories uaed In connection with 
internal oombuation motor power plant*. It 
la • further object to oonitruet a coupling 
1 lean* of which th* armature abaft of 
nagneto la *dju*table relatively to th* 
driving *h«ft to permit of a proper timing 
of the magneto. 




a cleaning aolution or pure water may be 
applied In th* form of a apray to a floor 
oovarlng and tricked up by meana of a auc- 
tion head which also pick* np the dirt en- 
countered, and leavea the rug or carpet dean 

HYDRAULIC MOTOR. — R. RtoU, 
Bonaonate Salvador, C A. Th# object of " 

Invention ia to provlda for a aimpl* at 

matte notion In hydraulic motor* through 
the uae of a readily adjuatable, readily con- ] 
trolled valve median lam, which may be thor- 
oughly and efectlvely lubricated, and which 
la capable of ready and convenient repair 
aubatitatlou of part* at all tii " 


line, for lnatanoe. between the oupply 
and the carbureter to prevent the prune ge oi 
eeillmnut along with tba fnd Into the car- 
bureter Thla device when Inatallod need* at 
tentiun only at long interval* (See Fig 20.) 

FLEXIBLE COUPLINGS — E. SorWAXX, 
c/o Magneto Attachment Oo* 8006 Park 
Ave., New York, N Y Tho Invention per- 
tain* more particularly to abaft coupling* of 


tho flexible type. The primary object la to 


Railway and Thair Acc*a*oric* 

INDICATOR FOB CAR SEATS.— N J 
RXAtt, SI Main BL, Tuckahne, N Y The 
invention relate* to an 1 mil eating mechanlam 
to be aaaodatod with the back of paaaenger 
Kata, more particularly on train a an 
I in guburbon traffic, with a view to 

invent dishonest paaaenger* who pur- 

choae tickets entitling them to travel a com- 


tfae station to wbldi the ticket ha* 
been purchased Hie general object la to pro- 
vide an indicating meana which la both simple 
and durable. (See Fig. 21 ) 

OAK DOOR FASTENER. — W KAW*. 
141 Margaret St. Sarnia, Ontario, Canada. 
The Invention hag for its object to provide 


or partly open position and which la adapted 
to eeeure the door in doeert position or la 
partly doaod position as desired in such man 
— U to admit of ventilation of the car 
of aimpl* and durable con- 


Partatojng to Recreation 

PAVEMENT GLIDE. _ 

881 N 8th St, Walla Walla, Wash. Tho 
Invention relate* to roller skates or pave- 
"dea. Its object la to provide a gilder 
wheels only instead of 


log down hill, and at th* 

climlnntc the danger of falling backward. 
(Sea Fig 22.) 


BRAKE-ROD ATTACHMENT. — J W 
Cun MM, and J A anemone, Central! a, 
Wash. An object of the invention ia to pro- 


1 prevent the brake tboe* from 


be readily applied to engine*, 

ache*, freight earn or atrtet ear* 

without substantial alteration to the original 
construction 

AUTOMATIC TRAIN STOP— E. W 
Lxow, Remedies, Cuba. The general object 
of the Invention la to provide an automatic 
train atop controlled by truck movement, a 
more specific object being to provide a train : 
atop that will be eenaitively responsive to 
tha dropping of the front wheels of th* truck 
to dispose the truck In an oblUiae position 
in the a beetle* of a rail In Its proper pi toe, 
the movement of the trurk from a normal 
position serving to actuate valve opening 
meana for applying the brake*. 

SLIDING DOOR FASTEN EH. — H. 1 L 
Vav Alstthb, 60 Chestnut St.. BenaaaUer, 
N Y Among tha object* of th* Invention 

la the proviaion of a * 

the eliding door* of 

object la th* proviaion of a 



rectlou of th* vehicle b p er for m ed, th* de- 
vice alao Indicate* th* Intention of tha driver 
to atop. Tha algnal may be uaed by night 
or day 

SUPPORT FOB VEHICLES. — 3 BL 
Haxoock, c/a Ghirieaton Chemloal Co* 
Charleston, 8.0. An object of th* Invention 


- of contact with tha ground, which la 
-Jtomatie in that the ear may ha derated 
by limply running It Into the eradb under 
'It* «wa power, th* autotqobU* anpplyiag 


anti-ehaft device for motor . 

■ mot* particularly to a lock which 
* th* dot of the emergency brake, and 
which when In operative poet don coacts with 
the lever of the brake to retain the same In 
braking poaltlon. The devioo prevents un- 
authorised shifting of the brake whan locked. 
It does not prevent th* car being pushed, 
i case of fire. (See Fig. 28.) 

DUMPING BODY — W. H. Mahlow, 
B. F I) No. 4, Trenton, N J The inven- 


tlculerly adapted for 
vehicle# aoch a* are utilised for the trans- 
portation of ooel, sand, eta. The primary 
object of tha invention ia to provide a body 
capable of being moved with respect to th* 

damping padtion, the body being moved to 
this poaltlon by mean* of mechanlam of ex- 
tremely nigged and simple oonstruetion. 

BODY FOR CHILDREN'S VEHICLES 
— D. A. Camkboh, c/o J F HambHaer, 
Houghton, Mich. The invention relate* to 
" i or body adopted to be applied to a 
or the running gear of a baby carriage, 
and having th* general character of the body 
of a doaod automobile. Th# general object 
b to provide a body arranged for th* con- 
venient placing and removal of a child, with 
ample proviaion for a supply of fresh air, tha 
front portion, representing the engine, being 
used as a storage box 

DIRECTION INDICATOR. — O a 
Kinoox, 140 W 28th St, New York, N Y. 


notion of travel 


which the oouteu.. 

of a motor vehicle may be signaled to driver* 
of other vehicle*, and to provide a device la 
which the signal may be given at a dm* 
before the actual operation of change In dt 


the elevating operation. (Sea Fig. 24.) 

PROTECTIV E V ENTILATING 
SCREEN FOR VEHICLES. — B. A. 
Darbu, c/o Boehardt A Boduudt, 608 
Citbena Bank Bkkt, Tampa, Fla. An ob- 
ject of this Invention b to provide a slmpb 
and practical devtea which U adapted to be 
detachably soenred to a vehicle to protect th* 
occupants of the vehicle from insects, mis- 
sile*, and other flying objects, raeh aa gravel 
dust and th* Ilk* A farther object Is to pro- 
vide a device which In its applied position 
win not obocuro the vision or In any way 
Interfere with the operation of th* vehicle. 
(See Fig. 28.) 

TOOL FOB REMOVING FROM OB 
APPLYING DIFFERENTIAL GEARS 
TO THEIR AXLES— W. 0. Banna, Mid- 
land Park, N. J. An object of thb inven- 
tion b to provlda a tool (Or expeditiously re- 
moving or aaaodating a gear with lb axis by 
forcing tim sa 


repair shops or g 

associating tha same with ai 
vise. (Sea Fig. 28.) 

. REENFORCING STRIP FOB TIRES. 
— M. B. Fxxnxs, Beotia, & a An impor- 
objaet of thb invention b to provlda 
engtbanlng or reenforcing atrip between 
long* of the rim and th* bawl of the 
io that tho flange cannot com* la direct 
mt with the bend of the tire and ao 
I effectively exclude sand, water and th* 
strip may b* applied 
aa or may be p l aced 


teanlsug p 

on at toe 

from the tin. 

WHEEL.— R. G BSPWn, OSS Moy Ave, 


tong relatively high euabla 

lng capacity and in which th* springs whit 
* load at any gtrau time do m 
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OtaCPOWnONTOB IMPRJDGNA 1 : 

wood amd noma oi psbpai_._ 

IT.— G. O o MtO. q/o Georgia ViU Ugno 



tbs locking of tha 

a suitable dst 
DOUBLE-FACED OHANGHABLK-LB7T- 
EE BIQN. — J o. WILLIAMS, 142 E 4Ttb 
Bt. Mew Tort, N. Y The object of the 
Invention U to prortdo a simplified sign 
capable of receiving different atoed letter* 
without adjusting any of the parti, and so 


i5fr 

ft kttow tide, to Oo'atr The mix tor* 
Hi of ooal ofl, bone o«, and end* eai 
add. lnatad that they may b. cot 

4 te gat rid of tha ammonia vapor*. 


Of C 


MEIER BOX— a W Bunt c/o Umm 
Janney * Oft, Montgomery, Ala. The ob- 
ject of the invention U to provide a meter 
box efcMtm of elm pie and strong construe- 
tfea which may be aeeureiy looked at a 
plurality of pointe and which cannot bo uu- 
looked except by a key of pecoUar construc- 
tion, and which when nnlookad cannot be 
removed until rotated to oertain defined poei- 
tioas, tfaoa making It hlsfaly Improbable that 
the el oaore wUl be removed by an unanthor- 

PAIXi CLOBURB.— K U Jornteon, c/o 
The Ohio PaU Oft, MWdlefUW. Ohio. The 
invention particularly relatea to the type of 
pall smpkyad for atorln g or ahlppinc paint 
or the Hks in which **-- - ' 


. _ . ; The prl- 

7 object is to provide e dosura which 

il adapted to bo crimped for securing the 
tame to the pail and la which every poeei- 
UUty of nmln tendon al displacement la elim- 
inated, yet the doenre la eaaUy removable 
when dedred. 

LAST TONGS. — J Q Ooaitttt, 988 
Heaoook St, Brooklyn. N T The general 
object la the provision of a aimple and dnr- 
able moandng for naaoetetiag the different 
aMtoben Of the sy s te m . Tbla ie aceompliehed 
by providing a common eh aft on which a 
pair of the ban of eaah of the two eet* of 
bon te rotatably mounted, interposing be- 


OOOKING DBTICX— M. Kott, 280 X 
10th St, Now Tort, N T The geaaral 
object of thia Invention 1. to provide a device 
in which food may be oooked without the 
nee of groaae or any meaaa for preventing 
it tram edeking to the cooking veaaeL A 
further object ia to provide a drum in which 
maana for supporting tbs food to be oooked 
ie located, and rotatable maana ao that when 
placed above a source of bast a oontlnnal 


CLASP— L. Jura, P O Box 1MB, 
■fatten 0. Los Angelos, Calif. The inven- 
tion alma to provide a simple and ragged 
separable fastener for Jewelry which posi- 
tively insures against accidental separation 
and raaaltant lorn of the article. A further 
object te to provide a daap which functions 
fa panait of rdativa rotation at the element* 


CUB COVER. — E. 1C. Dmcw, Blanchard 
Bldg* Bam, Vt The primary object of 
tha invention fa to mean the oovers for 


Uy applied or removed from either front or 
rear face of the sign, the else being formed 
of built-up section! with means for eng ' 
w holding the letter* in place. 

BOLL FILM HOLDER.— J A, Know, 
28 Oortlandt St, New York, N T An 
object of the invention ie to provide a film 
bolder for moving picture oamerae which 
may be readily attached when in use to act 
aa maana for supplying on exposed film or 
as a reel for receiving exposed film A fur 
ther object la to provide a bolder with a hub 

'■* tore acting in the double capacity of 

si member and a dutch for Interluck 

lag with driving mechanism. 

MOTION PICTURE CABINET— A. G 
HnaiMAR, 418 Dodge St, W Lafayette, 
Ind. The invention relates to cinemato- 
graphic apparatus. An object to to provide 


stoning the reflection of Image* of picture* 
upon th* screen A further object 1* to 
provide moans for preventing the overheat 
lng of combustible element! 


to comprised In the 


APPARATUS FOR TUIINING DEEP- 
WELL BITS WHEN BEING SHARP- 
ENED — J G Bchooixt and H M Rars- 
DEtx, Tulsa, Okie. The object of this lnvcn 
ttoo te to provide means whereby tha turn 
lng of a bit upon an anvil may bs easily j 
accomplished with ■ minimum of labor and 
without the possibility of being burnt The 
novel fora of puller 


occupant thereof upon r 
the occupant being fro* fa 
r tbs other aide without 



LOGGING HOOK AND LINK — L. E. 
'XXXTX. Pe Ell, Wash. The primary object 
■ " " detachably nor — 1 


u tally dtot 

object fa to provide a book formed with no 
relatively movable parts and a link adapted 
tbs hook when in a certain post- 


In any other position* 

I LOCKING HINGE.— X 0 Goat*. 8028 
Richmond Are., Oakland, Calit Tha par- 
ticular object of this invention to to 


lng device by means of which the hinge may 
bo promoted from sarin gin g on ita pivot 
T%* device comprises a slot in one strip of 


other atrip having 

for looking the projection to tbs slot 
BOILER TUBE CUTTER. — M. Mark*, 
c/o National Boiler Works, Water Bt, foot 
of McKinley Ave* Bay City, Mich. Tbe 1 
general object of thto invention ia to providt 
a boiler tabs witter which to of simplified 
construction. The device comprises an elon- 
gated body adapted to be inserted Into a 
boiler tube, and a circular cutter so con 
ted aa to move radially outward so that 

, utter will sever tbs tubs, on tbs turning 

af i handle. 

UNIVERSAL WOODWORKING TOOL 
-J H. Bloodoood, c/o Wtosrd Mfg. Co.j 
Box 1812, Tamp*. Fla. ‘ * - 1 ' 

Invention to to provtdi 


attention of various forma of tool* thereto, 
.ao that all the major operations in tbe work 
lng of lumber tnddent to tbs construction 

■ be performed with 

Tbe tool can b* 


ADJUSTABLE JAMB UNIT. — O. F 
au, 872 W 12th Bt, New York, N Y 
bis invention relates to aa adjustable metal 
. r»A unit for fitting Into a doorway where 
the wall opening locks the proper accuracy 


a to prorids^a^Jamb n 

, LOGIC— J Mark, >48 X 125rt Bt, New) 
Toth, N. T An object to to provide a c“ 
gtr gotten which may act ia tbs ordinary 
IfMttJ Of door took* or may act in ooojc 


link pi vo tall] , 

ranged to eo-act with the bolt to prosaut a 
link safety device far bolding a door par- 
tially open and at tha asms time locked. 

CREMATORY. — A. a FxltoR, Jg* Ma- 
con, Ga. An object of the invention la to 
provide a crematory which afford* facilities 
for utilising In tbs Incineration practically 
all the beat generated within the crematory 
V farther object to to provide a alinpllflnd 
coni traction shirk embodies an arrangement 
whereby fuel may be readily fad to the 
and tbe heat oondnet- 
erematory conveniently 


in learning to swim 
STERILIZING CONTAINER. — G 
Gao on, Eldorado Springs, Mo An ol 
of th* invention to to provide a conta 

i plurality of compartments, 

from the other, and each b< lng 
to permit of Instruments to be ateri- 

__ kept In a sterilised condition, and 

being removably dlapoaed therein, tbe cells 
from the oator casing " 

TRAP— L ( ... 

_mong the objects of this Invention to to 
provide a trap In which the damping Jaw* | 
ateo act a* an actuating spring means, and 
In which the jews an locked in closed posi- 
tion when the trap to sprung, means being 
provided for varying the spring tension The 
device la durable, of simple construction and 
not likely to easily get ont of order 

FILM DRIER.— J W niCK* and W 
W Hioxa, 2815 14th St.. N W , Washing 
ton. D C 1%* invention relates to drier* 
especially adapted for drying photographic 
films. An Important object la to provide a 
drier having means whereby a constant cir- 
culation of heated air to maintained, and 
having a plurality of slidably supported 
racks with means whereby they may be 
readily positioned exteriorly of the drier ao 
aa to permit of the rapid hanging of re 
moral of the strips of film carried thereby 
PIN CLASP — J ZawomiLU, 214 K. 126th 
Bt* Now York, N. T This invention 
Tates to devices purposed to retain the i 
ner* of soft collar* and the like, among the 
objects ia to secure retention without undue 
strain, to facilitate the Insertion and ro-j 
moval of th* pin-clasp, to make It possible 
to teavo tha holder securely engaged with 
on* corner f 
features of 

simplicity of structure. 

CLEANING STICK— H W Rooraow, 
3406 Andover St , Oakland, Calif. Tha par- 
ticular object of the invent!* ' 
for bolding 

n as steel wool In combination 
ns for saturating .... 

:h soap or a similar cleaner while 
is being need. Tlie device 

, mbs which to adapted to project 

tbe cleaning material aa required 
ADHESIVE — O Jorrwoov, c/o Johnson, 


further object to to provide a hinge by m 
of which a laterally-swinging receptacle may 
ba pivotally mounted on the main ncoptads 
by the a ante binge which forms the pivotal 
mounting of tha covar 
ANIMAL TRAP— J. W Punotoou, c/o 
Mr*, g. W Haritoon, 112 No. Hinds St* 
Greenville, Miss. Tbe invention relate* to 
trap* for catching rata, mice and the like, the 
object to to prm Ide a trap of the ev e r-rot 
type being alwaye open for tbe entry of th* 
rodent except immediately after an animal 
has enteral and has dosed the entrance prior 
to pasting into tbe retaining chamber, th* 
device being free of all meebantom within 

the an trance prevents fright on tbe part of 

SHOE DRESSING. — 8. Cassias, 814 
New York Ave* Brooklyn, N Y Among 
tbe objects is to produce an Inexpensive 
dressing of the non-lustre type, adapted for 
on canvas and suede shoes which will 
rendor smooth the surfare of the shoe, 

but pnoerre its original a 

dressing eor~ 

1 oxi — , 

'afar to produce a 
SPACER FOR PAVING BLOCKS. — W. 
P Wnrrnxr, 2800 E Art Bt. Springfield, 
lit The object of the invention to to pro- 
vide a spacer which may be easily and quickly 

. ' — “ • of concrete, eroo- 

... paving brick pre- 

vious to the setting thereof for holding the 
1 into properly spaced for pouring or other- 
toe Inserting a filler such as tar and sand. 
COMBINATION BILLING SYSTEM. — 
R. V Niwsham, 800 Pine St, San Frra 
Callf Tbla invention has reference 
■ ly to a combined form which 
office transaction to be no- 


tion which constats In extracting the oil 
the soya bean, grinding the residue, and then 
adding to the finely ground residue hydrated 
lime and sodium fluoride, in about the fol 
lowing proportions, three parts lime, one 
part sodium fluoride, ten parte bean, and 
water to desired conatotency 
VANITY CASE.— W H Dirrxt, Metro- 
politan Tower, 23rd 8t, New York, N Y 
Th* invention baa for Its object the provision 
of • twin compact container of the eonven 
last drcular type with an upper and lower 
artment in which tbe regulation tbe of 

.act to arranged with an applicator or 

p«C for each, tbe compartments may be 
ttaad slmnltaneoualy and a convenient mirror | 
te supported by tb* cover 
VANITY OASX-W G KttrtAU, 118 
Mart* Bt* Newark, N J. Among tb* ob- 
jMts o t the invention is to provide t vanity 
— Constituting g main neeptacb having 


r reeaptads . 

swinging latsi 


to leave the original b 

tion record and a copy of the original bill 
for collection pur pose s. 

amplifier.— R. p Bn.vxmaur. 22S 
Bo State Bt* Marlon. Ohio. An object of 


out tones otherwise lost in tbe playing of 
a record. A further object It to provide 
mean* for suspending the amplifier directly 
under the tone arm of a phonograph ao that 
the amplifier doe* not contact with the cab- 
inet and cabin* vibration to entirety don* 
away with. 

TELESCOPE— M. Lichtmar, 172 TL 
93d Bt, New York. N Y Among the ob- 
jects of tbe Invention to to provide means 
rheroby a plurality of telescoping sections 
an be fitted and constructed to aHde with 
nape* to on* another by the use of a ralnl- 
iii m number of parte in the construction, 
hich greatly enhanoss tbs simplicity of tha 
nvice, and produces a compact tola oc opft 
which 1* economical to manufacture. 

SLIDE RULE— a N. Rgnroui*, Jm, 
181 Rochsmbcsu Ave* Providence, R. I. Tb* 
general object of the invention to to provide 
a means for Illustrating the implications of 
Einstein a restricted theory of relativity A* 
object ia accomplished by providing a rule, 
including slides, which baa a plurality of 
scales marked thereon for Illustrating tha 
apparent effect of tbe uniform relative mo- 
tion of two observers upon t* ' “ 

unit* of time and apooe. 

LOOSE LEAF CONNECTION — F L 
astir, e/o A W Bwtesy, 4 Bond Bt, 
. 1W York, N Y The primary object of 
thto {mention 1* to provido a loose loaf coo- 
■ m for detachably associating tbe leaves 
Igca to a binder which eliminates tb* 

oity of employing bolts, split rings, or 

other standard forma of separable fastening 


Ject the invention aims to produce a simple 
end inexpensive connection In the form of 
resilient dips. 

DIBIT. AY BOX — A. K. Haired, 181 
W JOfith Bt* New Tort, N T The lavra 
tion more particularly relates to loaoe* for 
displaying or exhibiting flat gooda such as 
handkerchiefs, underwear and tbe like. A 
specific object is to p 


. . without removing the ooa- 

mt* or disturbing tbe original package. 

LIFTING DEVICE— J BtmngT. 4248 
No. Drake Ave* Chicago, HL Tbe lovautteB 
sa to a lifting device primarily for us* 
. kitchen utensil. Tbe general object te 
trovide a lifting device which may bo 
in a cooking u tonsil tn support 
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Your 

Opportunity! 

to build up a big and profitable 
buaineee far yourself with 

SPRACO 

“EXTRALITE ” 


the ayeedieet, lightest, moot effi- 
cient one man painting outfit In 
md utance. Anyone can quickly 
learn to nae it— on bouaea, 
apartment s, stores, fences, ga- 
rages, small factories, stations, 
hotels, hospitals, etc., ate. Out- 
doors or indoors I 

5 TIMES FASTER 

than 4ms A painting. 

Fitu any light oochmt. 

N't wight 112 IU 

Chance foe e n terpr isi ng man to 
enter painting field— underbid 
all comers — make handsome 
profits. Om good ttnd jab pagt 
for tqulpmmt emife. Success 
camea to those who make 
quick, accurate de ci sio n s. Get 
in ahead of everybody in your 
locality Don’t delay Writs 


Dspt.r.70 

Spray Engineering Co. 

H _ Seda* 


tbv osntilever aram at 
in so selected u to aronr* the 
gth for both trpeo of court mc- 
ntac, far tho ilngie (pan of 
t would be nooded only it aut 
pan length of 3640 feet. Thti 
deaign la known aa the "eon tiler* r-au.ptn 
aion” bride*. The span will provide n drnr- 
anca of 200 feat for the passage of ahipa. 
The two mein plera will be 200 feet from 


mom width at tbebaae will be US foot. The 
total length of the bridge proper u 0640 feet. 
The two main cablea will be 20 lncboa In 
diameter The eroaa-aeetional width of the 
bridse la 80 feet provlillni for two trolley 
track*, two Ifnee of motor cam in each dlrec 
tlon and two 7 foot sidewalks. The center 
span la 2400 fret arc. ter than that of the 
Manhattan Bridie and 7B0 fret ireater than 
that of the propoecd Hudson River Undue 
The estimate* call for a total coat of about 
*17,000.000— World rorU. 11 10, pp. 1017 
Experiments with Robber Pa vine are 
being made in England. Large slabs of 
rubber two Inches thick an to be need, each 
slab weighing about 000 pounds an that 
creeping and lifting will be reduced to a 
minimum. The surface of the slab is corru 
gated, giving a aafe foothold for horses. The 
whole la placed on a concrete foundation and 
the Joints are oemented with tar — Com*™ 
Kapwecr, 46 6, p. 212 
A New Type of C ahoaas for freight 
crews has been built by an Ohio railway 
company In order to provide a different 
method of train inspection from that fur- 
nished by the conventional cupola. The new 
design employs aids- bay* and does away with 
all overhead structures. Them tide-bays am 
provided with tall, narrow observation win 
dows at each end of the bay, and these 
permit the trainman to am along the train 
The windows are hinged, allowing them to bo 
opened and alio wing the familiar smell of a 
hothox to reach the trainman Aa the m de- 
bay observation windows an lower ilown 
than the cupola windows, the hotbox scent 
la much son likely to be observed by the 
trainmen The bays an provided with neats 
so that the trainman may keep bia train 
under observation mush better than when 
the cupola caboose is used. — Railway dot, 
75-0, pp. 287-0. 

General 

Bootleg fix s la Rabbcr is one of the 
wons why the recent effort of the British 
growers of India to restrict the work I 
| | supply has largely failed. The British grow 


' Da the fixed charges 
plantation, before a 
terial la produced, an about 
I | UVfc cents. When the soceess of the plan 
seemed assured, in 1833, rubber boomed, tbs 
gfes rising to about *0 cents and antomo 


Dutch Bait ladles plantations, which an 
I not Included la the plan, producs over a 
output, aoeood, then 
groat dlSenlty tn on forcing the netrlo- 


St Louis ti a good cuy to live 
tn, work tn and play tn. 


T HE industrial importance of St. Louis is founded 
upon the happiness of its workmen and residents 
in general In its great commercial develop- 
ment St Louis has not neglected its home comforts and 
healthful living conditions It is a city of beautiful 
homes, good schools and a real community spirit It 
has the largest municipally-owned outdoor theater in 
the world, its municipal opera, its Fashion Show spec- 
tacle, its Symphony Orchestra 

Inspired by the same* aggressive spirit and fore- 
sightedness which has made St Louis the great hus- 
tling metropolis of the Middle West, the voters recently 
approved a bond issue of $87,372,500 for general 
municipal improvements St Louis is building for the 
future as well as the present 

Industrial Progress 

You are using St Louis products — no matter 
where you live — in your home, your wearing apparel, 
your business and your travels One out of every five 
persons walks m St Louis shoes Your ills arc relieved 
by St Louis drugs St. Louis ranges cook the coun- 
try's food. St Louis stoves heat the world The 
world’s sugar is produced with St Louis sugar-mill 
machinery When the country goes traveling it uses 
St Louis trunks and handbags 

St. Louis’ thousands of factories, mills and foun- 
dries manufacture commodities 
for almost every civilized nation 

Twenty-six railroads and the u pEZMK I 

Mississippi River carry their 'mBP tmTinl / 
products to the world’s markets I 

Smd for one or both oj our fret illustrated 8*^^ / 

boohlsts, “Industrial St. Louis" or "St. \\ -~f I 

Louu-Tho Bom , Citj " Tl^ * J 


SHOWS QIAMBERof (0MMtll(I 

St louts, U.S.A. 
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Hot! 

Hare • when the character of am ead mat artel* i* tried 
to the utmoal— where temperaturee an eo high (hat ran 
mar aad winter appear alum 

Hate a whan win rape* handllsg immenee ladle* o f 
aaathiaj white hot ateel nut be right la am; parties 
larto (tend the gaff 

la Yellow Strand Win Rope an aU the qualitie* that 
mike lor long Uie under mow try nd coodinona — ateel 
wire aapec ally drawn elasticity that appear* out of all 
proporti on to it* great unfailing rircaglk 


Carry a Barilo* Autow d yr/fawT*w dirilngufahtag a* it* performance 
•af^fii*rtf 0 your" r ^>iue Thl. company apieoear in the win rone mduriry .1*0 

i^ p, srs2 

BRODERICK k BASCOM ROPE CO , ST LOUIS 

dealer Bnmdm N*v T«k mi iMto hdra ILleefa ml fa*ah 

Yellow Strand 

WIRE ROPE 


' —• » -^.rrX" 5 RSSmB 5-» 


Enduring Valves 

Jonkrns Valves nre a great help toward efficient econonfa 
■col operation because they can be relied upon to give 
positive on end -off action during many yean of aervica 
They enable you to carry on operation i nv o lvin g valvea 
with confidence and precision. 

Jenktna throughout your plant means the graetaet valve 
efficiency end economy 

Valves in bronse iron and steel for aU req uir ement*. 
At supply house# e ve r ywh ere. 



Always mailed with tty Diarr 

?nkinsYah 


arite. — H m /adoririsl Digest it, pw IlU. 

JUfzsm i^sra? 

Shew who e m m a fa e d Ufa Mae of fitradee 
through tha adgea of a lata* anmbar of ahaats 

Rarstssaiss'rK i 

conception to the nasal cos of Ahrattou 
thl rash tfa* surface of a ahaat Bad sheet 
of the watarproof papas is parforatad with 
aa Idas deal nomhar of bofaa, forming tubas 
whaa tha abeats an aoparimpoaed ta snah a 
«W that Urge ^^maaUboUa^ar a lujOtar- 

water mixtures of oD sad water dywMC* 
aad dim casino oO gave a aa mpl a U separa 
tioe, — Ckomtcal aad JfrtaHuryiaai Ba»m**r 

4a* as 4 P Ida 

Deciphering Charred Papera fa tha sub- 
ject of adendffo paper laaoad by tbs Bateau 
of Standard* wherein is descr i bed a new 
method of readies records that have been 
aohjaetad to aucb Intense beat In the cfaaad 
atmosphere of a trap roof safe durinf a Bra 
that rimy have charred into carbon without 
bains reduced to ashes Oh* photographic 
plats it was known is eaaridvs not only to 
light but to certtin fun and Ttp otn In 
tha preliminary taata a sheet of this carbon 
lasd paptr was piaoad between two faat 
photoaraphic plat** and left la tha dark 
during 14 days When developed, ■ perfect 
copy of both the prindns and the writing 
was obtained Furthermore tha imprint of 
tha writ! s which waa on the back rid* of 
the charred paper wo* retained by the plat* 
thocfh more faintly than the other It was 
found that after com* days of exposure to 
the eir the records largely loet their power 
of making an impression on tb* plates. 
Result* ear* obtained with a Bead 80 dry- 
plata— Bra** World 10 7 p 236. 

Galvanised Iran Utauila Sometimes 
Carnot Poisoning of those who drink 
liquid* that have been stored In them a e- 
oording to a warning laenad by tha Bureau 
of Chemistry of tha United States Depart 
mant of Agriculture In a recent instance of 
poisoning resulting apparently from the 
p r mauce of tine 12 man at the Guam Naval 
Station had each drank a bottle of root 
bear and Immediately began vomiting 
Chemical examination of tha content* of 
thra* of the bottle* disclosed the prasenc* of 
substantial q ran titles of line lefts In each 
bottia Fxperlment* carried oa by Federal 
chemist* with quantities of lemonade orange 


Industrial Progrtma 
Tha Hactrie Staaa Bailer under certain 
ooodldona la an economical — — — of malring , 
staam Cheap energy m at be available dur 
tag at least part of tb* tun* This aaargy I 
may b* aurplua power purebaaed under * 
Hock rate but not used With am* otodl 1 
- ttoaa the money aavnd on coal may often pay 
for tbs electric bo ler ta a short time. A 
holier of tit* type requires no heavy founds 
tioa or large building It has no amoke- 
atack and no fori storage Thera i* no 
handHng or stoking Tb* operation 1* simple 1 
and require* few men There 1* no amoks 
dost or ariiee Tha hollar hu a thermal 
capacity in tie neighborhood of 07 par oant 
and It will generate ataam at any p r o * are E 
Tha electric boiler ganeratea ataam by paw C 
rag onnant directly through tha water In 1 
Its rimpieat form tha water reeiatanee boiler a 
la nothing hut a water rheostat AH the k 
energy pit Into die boiler peases Into the 
Water —Induttnal Xnftaaor ST pp 4088 
Uting a Maas of Hot Water far tha 
Stars ga of Steam la tha form of boat la 


European dev*iopm*Bt Among Ik* advas 
tags* gained are emriler hollar capacity and 
higher boiler aOcfancy Thar* la riao a 
aommereUl saving at the point of etfUsa 
tion do* to tb* fact that tea aconmalation 

an also h* haatad np as teat aa H trill talm 
Sa ataam oftaa tecrearing tha productive 
capacity of tha mannteeturfag plant Om 
daw of appUaatkm is teat ta wUAa chaw 

swvtssx 

of stoat aad cafat. The aeagawdattr k 


(^driver 




0m 


Tibia 8IMORE 


( M 

With, a Single Scat/ Blade 
<n One Time-hour Day 

astar 

JkStifflSSSU 

UftoaatfcoWam CwtifaaBtmha 
Drwa-g fa. ww « 4* towankMiml 

j«we to Brito. A driTaar waito* awtol sad tmto 


gAjatei t'aasffiia 
■»«<«! MSP 

jAjnmTootaoACHmjoo. 





IlK ‘ C ul(iii(j'(»fl tool 
on an (in (oMKilir 
S(T(*U' tlUK'IiillC 




V 


R£QT 



C /Tie ScoroUeeper 

The Scroti; nuiihiuo Hints 
'em out fast but not too last 
for the R22T Conn tor. Fverp 
piece is registered; hi id tl/e 
total is accurate. We will .<■ 
ijladlif tell ijoa about oilier 
app l ica t i o 1 1 s of 7Tb i inters 




i M:- ii \\r-. v 



Dearino 

frlotors! 
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fi/ENUS 

I V PENCILS 

YOU cannot potdbfy realise 
A how rapid and friction ] cm a 
pencil ca n glid e over paper until 
you dm a VENUS. 

17 DagNM of Black — 8 Copyiwc 



n cy Under te fraud In "the Pilllod 

.jdvto which hac recently been fitted 

for the fint time to a locomotive of modern 


I really fundamental Improvement in 
locomotive operation through ita see — Rail 
•coy H*vicv>, 72 dM, pp. 068-03, and 73 7, pp 


Shipping 

— — are Afloat without Dry- 
ia the record of the Britiah steel 


VENUS 

THIN LEADS 


parative immunity from net ia attributed 
to the fact that when ahe waa firet lnuudicd 
. no paint had been applied to her hull end ehe 
[lay in the water for some weeks while being 
fitted up. During this time the sea 



her bottom i 
eltn wire Drnehtc and fresh wt 

painted It ia considered that the 

formation of the mill wale during the pro cm 
of manufacture of it cel plates is the cause 
| of serious corrosion. This millscale ia formed, 
to a large extent, by the sand which is 
thrown on the platse during the process of 
rolling in order to enable the rolls to take 
grip. Six months after 


DRAFTING 



CHICAGO 1ICHMCA L COLLECK 

nn otewlut «Hb» oacAoo 


Book SWf Ckumg 

v are 




tag or dean* as might ha desired, 
fa Um ana at tkli ooffilu (a too 
L Con— frutPtiy tba Taira porta tend 
ia tfaa steam to such an extent that 

" <1 In tho 


with the pomlbUity of 


case of the ordinary type of piston or 
to valve. This valve mechanism, consist 
of an ordinary piston valve and two 
nraa, enables the locomotive to approxl 
te the conditions found in the best Corltev 


, b £S 


and con traction, about halt of tills millscale 
*■" 'lllen off, taking the paint witii it The 

ia then placed in drydock, superficially 

scraped and repainted. In many pieces, how- 
ever, rnet oones have formed and the result 
ia that paint ia applied over mat, eni " 
rust spreads under the paint It ia 
being edvoeated that ships be launched with 
■ • — be done 


and Skipping Beoord, 23 A, pp. 1S2-8. 


Be Carefal af Asking for Tclegraan 
Collect. — A mayor of a Pacific Coast dty 
recently dedicated a rudlo broadcasting *'■ 1 
tkm and he was so pleased with the ac 
tten that he asked everybody to send 
telegrams collect so he eould see bow hie 
voles carried. He began to find out by 
night when he bad received repllee — col! 
from every state in the union as wi 
from Honolulu. He received a wirelem from 
a ahlp 1000 miles out at see. Hie voice up- 
set his bank amount about 1*000. 

The Post OSes Department Locksmiths. 


pair locks, themselves, and ia a result 1R.OOO 
ware sent duringthe year to the mall equip- ' 
mant shops in Washington to be repaired. 
The average ooet of repairing each lock 
rated to about rix and a half dollars. 


it of *70,000. In 
■ad out for the 
a m9»h the 


_ S Ito- 

Dfoerowy Hr 4 Ainsworth 1 
anenau mem aim the question of the identi- 
fleetiea of peaeQ * “ — 


lend and its alloys ts qui te Atetiact from 
of gragUta, the Unas ehowfog a disconnected 
eertee of patches irregulariyautributed, uni- 
. . — • and each patch 


Writing in dUforsnt pencil ytgmmte mi 
aamatimm be dUfereotieted by cfumic 
teats. Ter snampfo, the granUtt and 


mti 1st die pigment fttoJuSjjM^tefo vwy 
varying aasenstaef Iren or of sMoridea, rad 



Insure from warehouse 
to warehouse 

A TRANSPORTATION Policy with the 
North America will insure your goods from 
warehouse to warehouse. It will insure your ship- 
ments beyond the railroad’s usual liability. It 
will insure them while on trucks, motor vans, 
docks, femes and public platforms. It will insure 
all the way to destination. 

For one hundred and thirty-one years this com- 
pany has settled all claims promptly. The stability 
of resources, experience and quick adjustments 
is back of every North America Transportation 
Policy. 

Aik a North America agent 
or write to Department 15 


Insurance Company of 
North America 

Third and Walnut Street* 

Philadelphia 

"The Old** American Tire and Marine Intwrtmee Company” 
Founded 1793 
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I ' partly or wholly into 

mint. la tha latter form It would require 
leal than half the quantity to make one 

POna of°bamdtrwted ll <or l aM m ’ **“ ** **“ 
Basic Slag Aa a Fmrtniiar.— ' The chief 
.jnpoupda in bade alia are apatite, a mix 
tore of calcium fluoride and tricalctum phoa- 


THEY «» not pretty, 
x ao bande or decora' 
tione, but you don't 

u a looks. Out cua- 

ate call them 
KMMM THROUGH 


FREE 

ioi.K h puuli.isfi ot 

lOOSecorvds 


SiftfiKasj 

a - 

jjuarto 

• ACQUAI NTED* 
■rWAioim 
aaimnor.sea. 

doo'i taealve at LSAITf 
POfl ELE, VALI 


EDWIN CIGARG 

;utl 1HIKD AVF NYC 



8. A. MITCHELL 

Dtreetor of Lmudar jroCormiob 
Oteervatory 

A Popular and Readable Book 
on a Scientific Topic 

Profusely Illustrated 

(Ml, at Bookatoree or direct train 
Colombia University Preaa 
2960 Broadway : : New York 


_ e tree etate. Low trade bade data, 
obtained in the open hearth proceae ot atetl , 
facture, were tested to determine their 

• for fertilising purpose*. It waa found 

that thia type of basic day poaaeaae* a dis 
tlnet Talus aa a fertiliser It waa also oon 
eluded from the fertillsiui experiments that 


k San- 

1 ia being treated for the 

production of cream of milk sutar Cream of 
milk rater or mode add ia a product of 
the sutar galactose. It ia extracted in its 
complex form, then hydrolysed and oxidised 
to tbs add derivative The product ia pure 
white and crystalline. It contains no impur- 
ities such aa metallio salts. It has a taste 
citric add or tartaric add and 

stariorats on atandlnt. It ia cm 

ployed In the manufacture of foodatuCe, soft 
drinks, jellies, jams, ice cre a ms, candy, mod 
' ' e, etc. It ia also used in the mordant 
of doth preparatory to dyeing and print 
It ia also used to a lane rxtent in 
bokint of bread, either for straight bnk 
_ add or for manufacturing self raising 
flour or baking powder It has approjl 
mately twice the working strength of cream 
of tartar Oxalic add la rwomrod aa a by 
product in thia process . — Rato llateriult] 

Removing Sulfur from Gas. — Accord. 
Ing to Swedish Patent No. 51,638, thia h 
done by mixing the gas with a auititbli 
amount of add in one furra or another am 
then introdudng the mixture Into a chamber 
or a series of pipes. In thia apparatus " 
mixture ie heated to a temperature I .. 
enough to decompose the eulfu retted hydro- 
gen, present in the too, to anlfur dioxide ] 
and free sulfur Then the gas it passed 


UNUtRWOOU 


PWAT M vmo ttat cttfe 

«w MONTHLY PAYM tMTt sra-g 





Churning Temperature. — Many floating 
dairy thermometers Indicate 63 degrees F 


n seldom calls for so high a mark. Re- 
quirements vary according to several factors, 
among them, aa an English expert points 
out, the thickness of the cream , Its degree of 
ripeness, the temperature of the air, the 
breed of the cow, and even feeding and 1 ~ ‘ 
of lactation. Authorities in dairying 
that the range is from 46 to 62 degrees F , 
the higher point being need only In very cold 
weather Uannfnctorars who indicate ' 


The Tanning of Fish Skins. — A > 
reflan has patented a proceae whereby 
skins are salted and limed in a dilute solution 
softened with node, (ho strength being pro- 
' 'by additions of milk of 


, , treated in a solution of 

sodium chloride to which hydrochloride add 
la added in increasing quantities, soaked *- 



ages in po w dered form, uMtUy for "one 
dollar only," in Aeterteaa owyasep. This ia 
significant, aa the Poet Office authorities 

- — issuing fraud orders and re- 1 

' orders. If these powders 


and as they do not have the latent po**i 
btUties of cheer, they some under the mail 



Remarkable Performance of 
These Heaters Astonishes 
Engineers and Executives 


ft 

Sfewa CM Type SC 


n: 


i 

Dhaei-firU 7jfge DF 
Whuo them It not ekstfeWa. 


weather, Skinner Bros. (Baetx F 
will keep any steel-sash and glass building com- 
fortably warm at all times- even if the heaters 
are operated only three or four hours dally This type 
of building is notoriously hard to heat— probably 
the hardest of any — yet Skinner Bros (Baetx 
Patent) Heaters are operating successfully in 
scores of buildings of this class, to say nothing 
of numerous others. 

The remarkable performance of these heaters 
has been a source of amazement to engineers 
and executives — at first it seemed impossible 
that they could do what was claimed. But, 
after the most rigid investigation in hundreds 
of cases, these heaters were chosen above every 
other type 

Performance of Skinner Bros (Baetx Patent) 
Heaters is guaranteed, when installed aa directed 
by our Engineers Find out more about them I 
They are revolutionary in design — pioneers of 
their type — use no outside pipes or ducts — are 
strictly portable. Ask us for Catalog E-6 and 
list of users. Make your own investigation. 

ALSO A VENTILATOR 

Due to a fundamentally different design, Skin- 
ner Bros (Baetx Patent) Heaters are excellent 
ventilators, either when used for this purpoae 
alone or in conjuction with heating Useful 
both Winter and Summer. 


SKINNER BROS MANUFACTURING CO, INC 

Main Office and Factory 147+ South Vandervmter Avenue, St Louia, Mo. 


n BU* nib- n- 17 


Walk, D. c 714 but mif. 


SMimerBros. 

^HEATING SYSTEM 
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fou needn't know a thing 

about radio 


GHT after night, year after 
year, a Tuska Radio will bring 
fine entertainment into your home, 
at a trifling expense for operating. 

You need not depend upon good- 
nAtured friends with radio experi- 
ence to help put a Tuska in your 
home. Surprise them all by doing 
it yourself. It is easy to install your 
own “listening post” and pick up 
your choice of the wonderful con- 
certs that fill the air. 

At pleasure you can tune out any 
program and tune in another more 


to your liking. The same Tuska 
that fills your rooms with clear, un- 
marred music and distinct speeches 
will also pick up broadcasting from 
stations 2000 or more miles away. 
It is selective, yet simple in tuning. 

Some of the most experienced 
radio inventors and engineers in 
this country designed and built the 
Tuska. It is right, forever, and 
needs no tinkering. Have no fear 
that it will soon become obsolete. 
A Tuska set bought to-day will be 
serviceable for years to come. 


THE C. D. TUSKA CO., Hartford, Conn. 



TUSKA RADIO 
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and we will nnd you free thi* 52 pace 

catalogue of radio set* and parts. It also M UH I 

contain* explanation of radio tens*, M 
nap and Hit of broad carting station* 

and much radio information, inducting p , %H-Z : 

an explanation of (ucceaaful hook-up* 

“y^dUbe amazed at the low prlcea|w^^^5l»y^HR| 
Ward’s quote “A complete tube *eul|^ ^— »»« l^r.r j**/f 
having a range of 500 miles and more, 

Including tube*, head »et, batteries, and 
antenna equipment, a* low a* $23 50 ” 

This catalogue contains everything far the e xper t and amateur Complete 
set* and every improved part for building sets, all the moat up-to-date de- 
vice* — at the lowest possible price*. 

H w il i piirtifi hr RmMo 

Montgomery Ward 5* Co. is headquarters for Radio, aellmg everything direct 
by mail without the usual *’ Radio-profits." Why pay higher prices? Ward 
quality is the best and the prices will often save you one-third. Everything 
aold tinder our Fifty Year Old Guarantee, — Your Money Back if You Are 
Not Satiafted. Write today for your copy of thia complete 52-page Radio Book. 
Wr ite tssar S ean a aaess t yea. AiSriss Pa p s. 4- » 

Montgom^Wardfi’Gi 

■TlwOMeftMfiflOidprHou»>MTbaiyt!wMo$tlVc$tr«<riyt« 


Radio Note* 

British Empire Wlrslsas Ptaruu—Re- 
aaat s tate ments of the British Postmaster 
Ososral indicate that s aotoMoa has baas 
frond to tbs problems eoeasetsd with tbs 

radm* Wo t” ii°p^ I nU B i^l*Sd wltb***ir 
staaee of wireless license* hart bean de- 
posed of, but there la every lathes tioa that 
the Government has adopted a policy which 
will permit private radio companies to sstab- 
llah high- power stations both in the United 
Kingdom and in the c olon!**. At the tama 
thaa tba post offlee will pr oessd with its own 
plans for s high powsr station in England. 
Tba naw post ofltoa station ariQ b* located 
near Rotby, a site with an area of 800 
seres. 

High- Power Radio Station, tor Bri- 
arade. Work has been started on a naw 
100- kilowatt radio station at Rakovioo, about 
four kilometer* from tba Serbian oapitsl, 
and on a receiving ration at Laudoo Track, 
a aoborb of that etty The ration is being 
botlt by the French Wireless Telegraph 
Company and the total expanse is estimatsd 
at about $402300. On its completion tbs 
entire Installation will b* taken over by the 
Stats. The operating person ntl will beoom* 
employees of the Department of Poets and 
Telegraphs, the company maintaining one 
engineer as a technical adviser. This psrtio- 
ular station will be tks first high- power radio 
installation in the Balkans, and becansa of 
the greatly Increased f acilities which it will 
afford for the dissemination of news and the 
rapid dispatch of Information, it should soon 
become well known Internationally 

Increasing Interference from Spark 
Stations is being noted by radiophone lis- 
ten era, especially in the New York arts. 
Evening after evening the spferk stations 
break Into the excellent musical programs of 
the broadcasters and men things np for the 
listeners. Daring the most exciting moments 
of th* short but thrilling Detnpsey-Flrpo 
boat, the spark rations broke in with the 
most aggravating racket. The writer of these 
lines has listened to spark stations sending 
the test letter, “V," minute after minute 
daring th* height of the evening broadcasting 
entertainment Of course, the stock 
on the part of spark “ 

casters are either 


Quality Amplification 



General Radio Co. 

•istts'JSSZ 

Maeeaekweatte Are. aad Wladeer St. 
Cambridge, Maeeadmaatta ^ 
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PATENTS 

Trade-Marks 

Copyrights 

Designs 

76 Yeart* Practice Before 
Ae Patent (Met 

If you have an inven- 
tion which you contem- 
plate patenting, or a 
trade-mark which you 
desire to have registered, 
we shall be pleased to 
have you consult us. 
We have thoroughly ex- 
perienced attorneys in 
our New York, Wash- 
ington, Los Angeles, 
Chicago and San Fran- 
cisco offices, with long 
experience in preparing 
and prosecuting both 
patent and trade-mark 
applications. 

Prompt, Cotudtntiom* and 
EAdeat Service 

The SCIENTIFIC 
AMERICAN contains 
Patent Office Notes, De- 
cisions and other matter 
of interest to inventors— 
and particulars of recent- 
ly patented inventions. 

We shall be pleased 
to send, without charge, 
our Handbook on 
United States and For- 
eign Patents, Trade- 
Marks and Copyrights. 


Win Insulation Strlppnv-Tbera Uj 

"bis a wire Innlutioa (tripper 
(trip 1200 end* an hour in the 




A system of belt driving at 
“short centers” superseding 
high 8 peed chains or gears, it 
is not a belt tightener that 
exerts strain on shaft and Xrcii 
bearings, it is a drive scientif- 
ically designed to wrap a belt Z .... i 

on a small pulley without 
straining shafts or bearings. «*>*> 

3Hcc 5C M&ottfrieb (fiompanl/ 




















Feel the Thrill 

of the Explorer! 

T TIS1T the lead* of Mystery, gain the charm of the Globe-trotter, 
V die romance of the Adventurer. ASIA U a broad highway 
straight out of your humdrum daily life Into the heart of landa of 
en ch a ntin g difference. Each month thru ASIA Magazine you can 
visit d latent people* and atrange countriea that you long to ace. 

Meet Adventure in ASIA’S Pages 

You will meet in ASIA'S pages extraordinary adventures among 
unheard of people and wild animals, the fascination of the aea, of purple 
Islands, of towering Himalayas, the templed India of Kipling, the minarets 
of the Arabian Nights, Great Art Works every well-rounded person today 
must know, — famous 
Paintings, Sculpture, 

Prints. You will I earn of 
the Great Achievements of 
great people, Momentous 
Historical, Religious 
Events — stories, places, 
peoples, of the Bible, of 
the Great Moguls, the 
Chinese Sages, the Khans 
of Turkestan, the World 
Political Story of the 
month from Turkey, 

China, India, Russia and 
Japan, Finance and Trade 
facta. 

ASIA brings the Orient 
to you. Not as a dry-as- 

dust discussion, but 

through entertaining nr- 
tides contributed by an- BIm - 
thorities, vivid with human 
experience, illustrated with 
remarkable photographs. 

The foundation of our Christianity, our culture, of life itself, was 
laid ip the East In the continent of Asia wheat was first cultivated, jungle 
bents first domesticated, religion, language, the written word, printing, 
first developed And now the andent East with its interesting philosophies, 
religions, arts and commerce is again coming to the front m international 
relations. That's why you will be interested in ASIA MAGAZINE. 

You will find pleasure and instruction in ASIA’S beautiful pictures of 
foreign lands. Here is visualised the geography, the art, the history of the 
East Up-to-date maps, the life and customs of native peoples, race 
psychology. Every page of ASIA entertains, interests and instructs. 

Armchair Journeys to the Unknown! 
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pirns from tha noU of tha test, pat them I 
a teet-tabe and dtmolved them tk ehloro- w 




a addition of anUario add tka redltfoa to aw 


parallel taat with para pareAn waa lngaHrs, 
tbo wax remained whit*. 

Tba proof, th erefo r e, that tka molds vara 
made with oar paraAn during tfaa experi- 
ment, ia absolute. Wa can affirm this cate- 
gorically, baaini tha aaaar ti o B not ml; on 
the detail of the mode of axparimant, tha pro- 
caution, taken, and tha evidence of oar 
BU«, bat aleo on the Una coloration iden- 
tical In the mold, end the wax fat tka tank, 
the incidental inclusion of the erumb of 
coloring matter in tha mold of tha foot, and 
finally on the chemical reaction revealing tha 
_ #rceenco of cholaaterln 
1 , To aum tip Wa obtained molda of haada 
and feet of children, anatomically perfect, 
when there waa no child preaent The molde 
were produced with car paraffin during tha 
stance. A. the only poadbJc fraud would 
have been that molda already made abould 
hate been brought In, we can afflrm poad- 
tivoly that oar mohta were of anpernormal 
origin. There la alao another proof, a no— 
■cry but atilt important, of the authenticity 
of our molde. It ia thle i Tha caita of ehil- 
dren'a hand, and feet which we have ob- 
tained all have the character!. doe of the 
akin uf an adult of a certain age. Tha me- 
dium la fifty year, of age. 

Nothing la more atriklng than tha eon- 
treat between the ala* of the— children’! 




Giving a Double Guarantee of Quality 


furrow., tho tin— of tha hand and the 
arena— of the akin Thl. coutraat had al- 
ready been remarked on by Mr Oxley, ia n 
letter, February, 187(1, to M. Akeekntf “It 
ia a curious thing," he wrote, “that in theee 
molde the dlatlnctlve algae of yoath and age 
are alw.y. found Thl. prov— that the ma- 
teriNllaed membera while keeping their juven- 
ile form show particular, that betray the 


from what we do know. 

Wftat w know u regard* ectoplasmic 
forma U that th* BieMeU-d organ ia a 

ganum of th* madam. Preo fa of thia an 
•uper-abuadaat and laava ao doubt whatever 
What me do Ml hunt la bom what direct 
lag Idea tha matarlaU—rton proossda. Is it 
a matter of subcoosetoas Idea la the me 
dam! Is then an extrfnele direction, anch 
aa that by a “apirit”T We da net know 
Novorthdeaa, in prooeeding always bom 
tha known to tha unknown we can ba— our 
nodosa on two *are nhearvatleni t Tha mb 
oooMtoua it immMsurahlj vaat ; it 
tftcnldM and knowladgi unknown to the 
oonscfooa mind, and even secondary pareon 
all da* very different from the normal per 


tdeo-plartic power Logically and if w* are 
faithful to solan tide method, we ought to 
explain all eotoplaamie manifos tatlona and 
materUHaa tlona by ike ectarlorisatfcm of a 
part of tha orgatUtm of tha medium in an 
amorptOM dale sod by tha toboonnoiout 

t t^^tUht 9r rbUh!Tt moron, jSj*r^rk* 

lag hypothesis. It aaema very narrow to 
oover tho whole of the known facta, and 
poaalbly may very aoon be found lnauOdetit 
Hut of oourse, it ia for the preaent the ouly 
hypotbeaie conformable to positive —ten tide 


Lot ua make no mistake this hypoth—i^ 
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We’ve cut 

the price 

as the surest means 
of introducing the 
Improved and Expanded 

WORLD'SWORK 


for $1,00. Tbit dollar actually buy* mere raagmtln* value than it could bavt 
bought in 1914— before price* went up. Mall the coupon today— otherwise you 
may forget. 

The Big Changes Start NOW 


u.V£sr. 



binding, improved die- 
play that mark* a new 
ttep In magazine a chirr t- 


now They place THE 
WOSLD'8 WORK in a 
data by Itaaif 


FULL COLOR 
ILLUSTRATIONS 

To help interpret world 
affair* more vividly dun 
ever, we are adding beau- 
tiful full-color reproduc- 
tion* of original painting* 
to the already well lllua- 
t rated content* of the 
magazine Time artiatic 
color plate* will illustrate 
art id** of timely Internet. 


era and moat famoua 
writer* have for twenty 
year* contributed to THE 
WORLD’S WORK. Since 
it would be impowibl* to 


Next FIVE Issues for One Dollar! 

Nearly 50% Lew than the Regular Price 


rive iaaue* of a magaslo* cootid- 
ered by bnndreda of thouaand* a 
bargain at 15c a copy. 

At leaat six feature* by noted 
writ* i* which when published later 
In book form will adl at from 
$L00 to $4.00 a volume. 

In addition to the»e tlx roper-fea- 
ture*, over fifty erttdea by well- 
known writer* and on* hundred and 
fifty editorial* from th* pen of 

on public affair*. 

forty-five beautiful color plate* 
printed on Ugh grade paper, Mut- 
able for framing. 


ordinary volume* — and all of It up- 
to-the-minute — Instructive — en- 
tertaining. 

Nearly five hundred Illustration* — 
every one telling the atory of the 
world of today 


Sullivan, America’* foremoat writer 
on national politics, writei on tb* 
leading presidential contcnden and 
their relative chance*. Walter Camp 
fearleasly zbowi up tb* enli of our 
■yttun of college athletic* in a Klin 
of brilliant article*. Do you know 
whet the alien* are doing to Ameri- 
can* and American Inwltutlnn*? 
THE WORLD’S WORK will tell 
you In an amaaing aeriea that dia- 
doaea aoroe Kart! In* facta. William 
McAndrew baa found that a revo- 
lution In American child llfa la in 
full awing and daaeribea bow a 
generation vattly different from 
our* Jz^ now jgrowln^i ^ Jja rw^Bj 

m alter of *eTu^d«l><0* Ufa 

and adventure* of tb* hardy mar- 
iner* of Glouceater Thia feature I* 
richly Illustrated in full color 


SEND IN THE COUPON AND SAVE MONEY . 


G«l Acquainted with 

THE 

WORLD’S WORK 

at a racordlow prka 

CHp the Coupon 
am/ Mail it NOW t 


■ Saom 18 Conte on Every bourn ! 


Garden City, N. Y I 

Endoaed find $1 M, fee wUdt pltoW wod . 
mi till nnt five iuna* of THE WORLD’S 1 


wooden ekuta into a floating woodao crib 
bored full of bole*. The eleatri* feed origt- 
BaRy daadgned for over IT ton* a day haa fad 
400 found* a day within a pound error No < 
at t ul ht ion at night baa been re q u ir ed. Thia : 
eouttnnou* dry feed of copper salfate to the 
water baa been eminently aneetaafuL TO* 
dosage of ebemieal ia definitely known and i 
tb* application and a dmix t ur e with tb* 
water thoroughly undar oontroL At winter I 
temperature 03 part* per mflUon killed i 
Aatorionella and at spring temperature 0.12 
parts par million. 

Tb* recent trouble with Synura d ea erra a 
■pedal mention. Experience with thia organ- 1 
tem, goes back many years but tb* amount 
tomdngytrouble was the amallaat in that ex- 
tariano*. The Ifrookiyn supply suffered from 
it many yaara ago and th* Croton supply ia 
1800. On thnae oooastona there were about 
800 to 600 unit*. Synura baa bean preaent ' 
In Aabokan naervoir in all four yeere, 1818, 
1818, 1800 and 1931, but up to lent year th* 
maauurea taken bad been effective. It began 
to appear in August and waa preaent in about 
100 nnita by October Watch waa kept for 
it In the water entering Kenaioo res e rv o ir 
but aa it escaped discovery. It was aaaumed 
aa in th* experience of the previoaa yean 
that it waa destroyed by tha Aahohan aerator 
and by paesmge through th* mile* of tunnel 
with it* many invert eyphona and particu- 
larly by the pressure of 700 pounds per 
aqnere inch to which it wee subjected in 
passing undar the Hudson River However, 
a aufldant quantity must have survived to 
seed Keuaico reservoir and about 100 unite 
became prevalent there by the middle of 
December At that time complaint* of flaky 
testa baggn to coma in from upper Manhat- 
tan. Tb* water had practically no odor but 
tb* teat* waa traced back to the chlorina- 
tion plant. It waa notioeabl* after but not 
before chlorination. The dosage of chlorine 
waa 08 part per mfllkm, and tb* chlorine 
waa hilling the organism and setting free th* 
oil. It happened that Hill view reeervoir at 
the time waa out of aerrioe. The first m ea su re 
tahan was to pat HQhrlew into service, ex- 
pecting ia eocordanoe with previous expe- 
rience with other organism* that the two 
days’ storage would remora tha test*. It did 
not. In fact the taste paaeed through double 
filtration of land and charcoal in the Munici- 
pal Building In lower Manhattan. A a 

Kenaioo reeervoir fro* over in th* sudden 
cold snap that occurred about that time it 
waa Impose! hie to treat the reeerv oi r direct. 
Automatic treatment of the inoocnlns water 
with copper ralfate wa* started at Plaaaant- 
vin*. Owing to tha failure of HiUrisw reser- 
voir to remove th* taste, th* next step was 
to bypaaa Kenako reservoir, atom only about 
fifty units were coming from Aabokan reser- 
voir But the treatment with ooppar enlfate 
at PlaeeentviHe followed by chlorination at 
Kenaioo brought out all of A* taste of the 
organism so that a second wave of eomplatats 
swept over the city The next attempt wa* 
to avoid destruction of the organism by 
stopping treatment with copper sulfate, 
shutting down the Kenaioo aerator and re- 
ducing the chlorine to 0.1 parts per rnUHon. 
This produced a nearly taataiea* water at 
Hillvisw reservoir, but aeeumolatioa of th* 
organism in local section# caused further 
complaint*. The next stop waa to shift 
treatm e n t with copper aolfate to A eh nkeu 
across chamber This was first tried experi- 
mentally tor 13 hour* so that if unauueearful 
tha treated water could be caught and held 
at HfRvfew reaarvotr Hie object waa tint 
to Mam whether the copper aulfat* would 
VOL th* <ug*niam In th* aqueduct in tha 
aflaso* S light and second whether the 

s 

( teem, had to be accurately timed far flow ia 

T tb* Sfisaduet After two ax peri meat* tt wad 
I leaned that 013 part* par mfllio* ooppar 
I sulfate killed the organism almost completely 
I at learn 00 per root a 18 part* gave similar 
, results, but 035 parts completely destroyed 
1 th* Synura and an qulekly that tha water 
I wm taetaleaa whan it reached HOvisw res- 
, errolr. Omaequentiy t rea tme n t at Aabokan 
> waa started eontinuoueiy with 035 parts 


at r a aai ao, tha flow of water waa sbt daws, 
running the mm into Kmriae reeervoir. It 
waa found that 04 to MS pitta per HHm 
chlorine flmtto y a d th* taste aad after U to 
M boon tha ddoriM eouldwot be tasted. A 
similar experiment ca a amaWm seal* waa 
triad on tb* Bronx pip* Hue bfowteg oC 
th* water to th* Harlem Blear, and It waa 
found that 04 to 0.75 part* chloriaa both 
Mned tha oraanfam and removed the taeto 
and yet the ddorin* could not be tested after 
flowing tb* 15 mil** through the pip* Mam 
time 15 hour*. Following thia experiment 
tha pip* line was in aarrio* a weak wMh 
oblorine dooog* ot Kenaioo dam of 04 to 039 
parts without oaustug complaint in tb* cHy. 
Aa o result tin chloriaa eqai pn aat has bow 
iperoaeed at Ken aioo as that tbs entire date- 
kill supply ia now handled by tide method. 
In tbs solving of the di Moult tituotioa 
created by the Synura, bnn dreda of miaiilm 
war* taken and tasted and It bsaama mow 
■ary for Deputy Chief Waglneer WRUam W. 
Bruab to memos personal dlrectioa of th* 
extanaira larfa acala experiment! earriad on. 

Shifting Spgeds with u OO Pup 
(Continued /ram yoyo SAJ) 
ential gearing, whan the speed* of tbs two 
rood wheel* vary, ooe ef tb* motor unite 
will receive a greater quantity of ail then 
the other, the sum total of th* two always 
balanci ng the output from the pump. Thao 
the two motor unite In tbaaaeelvea virtually 
constitute the differential. Although in the 
ease of many applionoao an squal speed is 
nummary in either direction. In the am ot 
automobiles the reran* speed would, of 
oourse, bo limited. It will belmpoaalMe to 

C tb* gear Into rev ere * without flnt bring- 
* ear to a standstill, ekiddiag excepted. 
It Is true that hr tilting hook theeochet ring 
too qulekly the gear would act M a powerful 
brake and oaum the wheel* to aUd, but that 
would be tha result of almost I nm a tibia 
dumtinem on the part of a driver. 

Amusing that bosk-wheel brakes are atm 
retained, they can be operated by a pedal, 
dl* pooling with tb# aide brake abaft entirely. 


| that dttt killing tha a r g sal ma with ooyper 
1 saUato. th* chlorine did not fattwam th* 
toatfclebm dosage waa tnormwad to 53 porta 

i to team Other areas * of h h a ti foff 


Tha dutch, gear box, eaurdan abaft, unlnnal 
Joints and book axis gearing wiU become 
nightmans of the past. The driving of a 
ear will resolve itself into the manipulation 
of a throttle lever and all clutching and de- 
clutching, gear ch a ngi ng and ordinary brak- 
ing will bo dons by moons of o small bond 
wheel or lover, requiring practically no ef- 
fort. It Is almost literally true to say that 
wa shall have our fingers on th* palm of oar 
engine. Another and hy no means an unim- 
portant feature is that moat of tha dirtiest 
work la attending to his oar that now de- 
volve* upon the owner driver will be out oat 
of Ido program. 

Th« Horan in Nmakr, 1928 

(Continued /ram pope W) 
end practically Invisible all this month. 
Could era but am him in th* glare, w# might 
watch Urn pom behind tbs ana on thiday 
of ooojunctko, whan h* 1* netually conoaaled 
for strata! hour*. 

Vacua ia now an evening mar; bat poorly 
pieced, near th* son ebd south of him, an 
that she seta before 5 P.M. oven at tha 
end of the month. On the 4th ah* ia la con- 
junction with Jupiter, and lam than a d*r*e 
from him , bat both planets am too dorp In 
the twilight tt b* ob se r va b le. 

Hare ia a morning star, rising at d A, M. 
in tha middle of tip month, bgtls atm along 
way off and corre sp ondingly faint, Jupttar 
la aa atoning atar until tha Bad. aad a 
morning star afterwards, hot la preatimliy 
lavltibia. Saturn la n ■owing atar, (Wag 
■hoot 4dKh A. M. ta tha titilt *f th* 

in Lao, aad la ohmrvahla In tha early atom- 

iSsnSKSWBVtMt 

in her fret quarter at 4 A. M. on the 15th, 
and foil at 8 A. M. oai tha 1M. gh* * 
nearest th# earth on tha 5th (whm w* may 


LINCOLN PRESTIGE 

The respect the Lincoln enjoys among 
owners of fine cats is based on no single 
phase of excellence Impressive as ate its 
Several qualities, these alone could not 
sufficiently account for the universally 
high estimation in which this car is held 

This esteem goes beyond the technical 
excellence of the car itself striking as that 
excellence is It is deeper than any ap- 
preciation for beauty of line and luxury 
of appointment ccrnld make it 

It goes, in fact down to the bed rock of 
unshaken confidence m the organization 
behind die Lincoln— of firm conviction 
that the vast resources available for the 
purpose are sincerely devoted to making 
and keeping this car the finest it is pos- 
sible to build 


LINCOLN MOTOR COMPANY 

tXVMQN Of KXS MOTOR COMPANY DCTHOtT M CH GAN 
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Can They Park? 

Can they easily park the cars you sell? 

When —again and again — they must fully swing the front wheels 
of the nearly stationary car, when adhesion between tires and 
roadway is greatest, then the less friction in the steering pivots 
the better that car will be likec 

Steering pivots equipped with Timken Tapered Roller Bearings 
assure minimized friction always, they withstand the thrust and 
shock of this location, and they provide the ready adjustability for 
wear which keeps the steenng pivot always snug-fitting and true, 
but easy to turn 

If traffic conditions today a^e to any degree a sales resistant, 
Timkens in the steering pivots are distinctly a sales help 

The Timken Roller Bearing Co. 

CANTON, OHIO 
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HOLLER BEARINGS 


Scientific American 


c The Monthly Journal oj^ Practical Informations 


i 



01 Sdwtific Am*ricam ft&bihhig Co, Mimn fir Ca,NewY*kJ3 






^transportation is a 
big part of marketing 
Commerce has adopted Motor 
Delivery as an important 
adjunct to its success and 


development — ~ Big Busi- 
ness men and hundreds of 


Nationally Known Concerns 
have recognized in the 
FEDERAL Motor THick 


an economical piece of 
selling machineiy- - — 
These firms use FE0EML5 
to extend their markets, 
increase their volume and 
to serve their customers 
better — Modern Design 
FEDERAL Trucks will do 


as much for You ^ ^ s' 


/lyd^FCncP A! 


THE FEDERAL MOTOR TRUCK COMPANY 
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Twelve Streams from One Engine 

1400 Gal/Min. Capacity, Ball Bearing Equipped 


'TWELVE stream* are possible from this 
1 fire engine of 1400 uallons per minute 
capacity Imagine the headway a fire 
would make If the pumps on this engine 
broke down due to bearing trouble — if all 
the twtlve streams failed at one time 
To guard against the failure of this 1 arge 
fire fighting unit when responding to an 
alarm and when fighting the flames, Sk avcf 
self aligning ball bearings are used on the 

t ack shaft of the chain drive for propel 
ing the engine and on the pinion shaft 
of the pump drive. 


Made of chrome alloy steel hardened 
uniformly throughout this type of bear 
ing has great endurance Furthermore 
it develops no appreciable wear in service 
even under conditions of misalignment 
which would cause plain bearings to bind 
heat and ultimately fad 

Because of their stamina and precision 
BKF marked ball bearings are invan 
ably preferred by experienced users on 
machinery of all kinds Our engineers 
will gladly submit recommendations for 
applying ball btanngs to your machines 


THE SKAYEF BALL BEARING COMPANY 

ftapsrviiad by BKF INDUSTRIES, INC, 165 Broadw.y, Ntw Tuck City 
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WHERE 

FINE CARS CONGREGATE 

With the advent of each new winter 
season, the supremacy of Lincoln closed 
cars becomes more pronounced. 

It is not alone that the number of these 
cars is noticeably increasing. As a matter 
of fact, the attainment of large produc- 
tion records has not entered into the 
plans for them. 

But the type of service for which they are 
employed in increasing volume is conclu- 
sive proof of their preferred standing in 
the public esteem. Fair examination re- 
veals that it is the people whose approval 
is most significant who are lending im- 
petus to the use of Lincoln closed cars 
for personal transportation. 

LINCOLN MOTOR COMPANY 
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With the Editors 


1 la to ch al ra l Journalism. In almost any 
article which ha* any pretensto u to tir- 
ing real Inform* tte, there la generally 
some statement which at res rise to a pro* 
tret from some unexpected direction If 
we my that the thing is white, someone 
rises to correct us and say that It la black, 
and that, furthermore, by our statement 
to the effect that the thing la white, we 
hare committed a grave Injustice to this 
someone and hare caused him a serious 
loss of business. It goes without saying 
that an Immediate retraction of the orig- 
inal statement Is demanded, plus more or 
lem gratle-free-tomothing publicity to 
heal the metaphorical wound. 

I T Is surprising how much controversy 
exists In this world of ours. No one 
realises this condition of affairs more than 
the technical Journalist, who la constantly 
bring brought face to face with controver- 
sial matters. And If the technical Journal 
lat wlahea to be unblaaed and fulr to every 
one, be ttnds plenty of additional work to 
keap him self occupied. If be prepares an 
elaborate article on some new invention, 
he Is Immediately confronted by the state- 
inenta and arguments of those whose busi- 
ness la bound to suffer from the Introduc- 
tion of this new Invention. Indeed, to 
please everyone concerned. It would be nec- 
essary to publish two separate accounts 
of every technical advance — one dealing 
with what the advocates would Uke to 
read and the other with what the antag- 
onists would like to read. Perhaps U 
would be better even to publish two sep- 
arate editions, one for the advocates, and 
the other for the antagonists. A further 
Improvement on existing methods of pub- 
lishing would be to send s plain edition, 
containing nothing but blank pages for 
the subject In question, to the average, dis- 
interested reader, so that ho might not be 
led astray one way or another! 


D nlcal Journalist Is really at fault 
Despite the utmost care In gathering facts 
and In weaving them Into an Interesting 
yet disinterested account, misstatements of 
fact will sometimes creep Into our col 
umns. The editorial mind Is always keen 
and alert for possible misstatements in 
articles contributed by outride writers , in 
truth, writers are relied upon for accurate 
facta only after they have established a 
reputation tor accuracy, and they are Im- 
mediately cast Into disfavor when they are 
found to be Inaccurate The 8cnu»Tinc 
Ambmcait has long prided Itself an Its edl 
tortal accuracy But for all that, mls- 
takea occasionally creep Into our columns 
Whan they do, they aro soon culled to our 
attention by our very observing anil well 
posted readers. And In a spirit of fair 
play, aa well as a desire to give the au 
then tic Information, we are always ready 
to acknowledge and correct such mistakes. 


t/ chic Investigation are In fol| swing 
lb this Issue will be found the results of 
another tort sitting with an Independent 
writing medium, together with the report 
of our committee, as writ as the comments 
and sug gestions regarding our first elec- 
tronic reactions test, which was reported 
hi the November Issue. Never hare we 
dealt with a subject that aroused such In- 
tefest as the Abrams tarestlgstlon. Let- 
ters an coming In from all parts of the 
cou ntr y. We lire bearing from orthodox 
doctors, who la soma Instances condemn 
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us for devoting any attention to the ex- 
travagant clulnis of electronic technique, 
and in yet others compliment us for our 
Initiative. Then there are letters from 
electronic prui lltlonertt, who are equally 
complimentary and anxious that we exam- 
ine the matter thoroughly, so that” their 
remarkable claim* may be salaton tinted. 
This tnvextlgotlon, according to pr es ent 
signs, Is not going to be an easy one. It ts 
going to take time It will require much 
patience A plan of campaign has been 
laid not which tnkea Into consideration 
the establishing of the more elementary 
facta before proceeding to the more In 
volved, and, at Intervals, certain check 
backs to verify our Bum total of findings. 

I N an Investigation such as ours we must 
work entirely with first-hand Informa- 
tion We welcome letters giving experi- 
ences with the electronic diagnosis and 
treatment, we welcome reports from doc- 
tors and electrical research workers and 
others who have conducted tests of their 
own with the teclinlque and the apparatus 
Involved, wo welcome suggestions from 
Dr Abrams and his vast number of stu 
dents and workers. Already we have a 
vast amount of such material on hand. 
Still, In tho final analysis. It will be the 
facts which we ohtaln ourselves from face- 
to-face contact with the entire subject 
matter which will swing tho decision of 
our committee 


automotive industry It comes at that 
time of the year when virtually all the 
automobile niunnfiu turers Imve announced 
their new offerings of tho season, and 
when the average man ts giving some 
thought to his nrxt car Perhaps Its most 
significant fenture will be the price clinrt, 
which will give at a glance the story of 
eat h t) pe of automobile and motor truck 
then tm the market This chart, repre- 
senting a compilation of a large volume 
of data gathered from the makers, will 
gi\e the number of cylinders, the horse- 
power, wheel butte, lire slue, anti price 
Tliu* the render will hnve before hint in 
tabloid form the entire story of the cur- 
rent automotive Iniliistr). und, with a 
gt\en amount of money to spend on a car 
he will be In h iamlthm to Invest that 
money to the best possible advantage. 


1 “balloon” tins will be dlst usset!, along 
with the several lirntnallons In engine de- 
sign automatic gear shifting etc The 
problem of proper lubrication both for the 
engine and for I lie chassis will receive 
special consideration, for It la a proved 
fact that repair hills are largely based on 
Insufficient lubrication 

T HEN there Is that major problem of 
motordom — the lilghwaj problem 
Wbut with hundreds of thousands of new 
cars Mag Introduced each year, in addi- 
tion to millions of old rare which are still 
n long ways from the scrap heap, the 
blgbwnt situation Is becoming serious. Our 
motor lows are fait becoming hopelessly 
obsolete The Inter-state tourist has 
brought about an urgent demand for the 
standardisation of laws throughout this 
broad land of ours Accidents due to care- 
less driving, headlight glnre and other 
causes complicate automobile legislation 
still furtlier All of whhli comes in for 
due consideration in our January issue, 
which will Is- the opening gun of our 
campaign to solve the highway problem 
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S daslgnlng of motor can muring 
a runners Instead of on wiieeis Is 
no obsolnto novelty In Itself In 
| fact, on penning the annals of 
patent offices many examples of 
atiuHMS such os this mold be found, though none of 
them baa got beyond an experimental stage. It was left 
to a Bertin Inventor, R. VenslalT, to perfect the first 
fuQ-etse vehicle of the whiles* type, and as the writer 
bat hod the good fortune to Inspect It In HCtual opera- 
tion. the account given In the following does not tell 
what Is planned for the future, but what has actually 
been achieved and already Is in being 
The new vehicle comprises two pairs of runners three 
meter* tang, which, Uke the four feet of a horse ire 
alternately rolled and lowered, the runners of each 
pair, the outer as well as the Inside one, being rigidly 
connected with one another Supposing the underfrtune 
and body of the vehicle to rest an both pairs of runners, 
t^e'englit* will at first lift the two outer runners leav- 
ing the car to net on the Inside pgir, and, after moving 
it'ftwward g certain distance W wtenl, 

wdst o 

tbs mobs difficulty met with In connection with any 
gnvtow attempt to eolve the problem was that the pair 
of tamer* temporarily lifted from the ground could 

S hi lowered (juicily enough, and placed In front of 
enderframs to enable the latter to move along 
riWUtomptedO «hd without a bitch. Thin Is tor the 
dte *m* ledKsed to the now vehicle, where the pair 
Of nftmm teOsporerity raised from the ground move 


A Wheelless Motor-Car 

By Dr Alfred Gradentvus 

forward past the unilerfrnme nt a more rapid rate than 
that at which the latter will presently glide across the 
pair of runners hapiicnlng to rest on the ground Inas- 
much as the runners uctunlly constitute rails on which 
the rollers carrying the underframe are gilding, the 
consumption of energy Is extremely low Actual tests 
liave shown a load of 6 to 8 tons to bo conveyed by the 
vehicle driven by n low-power engine (2fl horsopower) 
at a relatively high speed, \l*. 8 to 10 kilometers per 
hour, Irrespective of any obstacle, eg, tree-trunks lying 
on the road. The vehicle, us It were, throws a brtdgo 
across dltcliea, which accordingly are traversed with 
greatest ease, It will readily negotlato even considerable 
gradients. Inasmuch as the weight of the engine Is of 
no Importance, crude oil engines can largely be used for 
driving this type of vehicle, thus reducing considerably 
the working expenses. Entire trains can be formed of 
such vehicles, though only the front vehicle need be 
lower-driven 

Tl»e vehicle U without any exertion and wtthout the 
aid of any complicated mechanism steered from the 
driver’s sent by means of a hand-wheel altering at will 
the angle between lh* two sets of runners. Any curve 
can thus be readily described, the vehicle being even 
turned on the spot, without any forward or backward 
motion. The step of the ear Is under way altered at will 
betwem the normal flgars of 1A0 meter and zero, thus 
enabling heavy gradients to be readily negotiated 


While tlie coat of conatriitllun of the ve- 
iili Ic la only immaterially In excess of that 
of ordinary trucks, I ho wear and tear are 
reduced to a minimum, there being no friction 
<>r slipping on the ground The vehicle will 
be found etnsa lallj useful on Imprucl liable ground, on 
enll to he brought uuikr cultivation 

Charles Proteus Steinmetz 

J l’ST iin we are going to press, and too lute either for 
preparation of nn extended obituary or fur the 
accommodation of such a notice In our pages already 
mode lip, comes the news of the death of America’s best 
known engineer Pr Steinmetz was bom In Germany 
In 1 st ITi, unit received u good edncullon Ills Socialist 
pmclti Itles forced him to floe the country and he came 
to the I'nlLed States, without funds and with slight 
language, In 1880 He secured work 
ndcr nn environment that gava ample 
scope Tor Ills natnnil designing and engineering ability, 
and his rise to the top of the electrical engineering 
profession wns rapid He soon came Into the emtiloy 
of I he General Electric Co., and for many years prior 
to his deHth his name was synonymous with the extra 
ordinary development of organized rcseurtli and the 
magntttrent laboratory maintained by that company at 
8t lienee tndy Among his jieers, he was recognised as 
the foremost exponent of the union of mathematics and 
electricity He was responsible for the modem mathe- 
matical treatment of all alternating current problems, 
and Edison characterizes lilm as the wnrid’a greatest 
practical mathematician To the general public he was 
t known for his high voltage 
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With Fire and Fraud 

Something About the Acquisitive Gentleman Who Burns Buildings for Profit 

By Edward H. South 


N THE fall of 1708, Captain John Lancey 
was ordered to proceed from Blddeford to 
the Colony of Maryland, with a ship fall 
of brickbats. He raised his book and soil, 
dropped lastly down the dcaaltory Tor- 
ridge and headed Into the mysterious 
Weal, that region of red wild men and undreamed 
malevolence. At sundown the young skipper stood on 
his bridge quaking over the strange emprise that held 
him. looking forward toward the Colonies he would 
never see and back at his England, fading In distance 
and dusk. 

At 8 o’clock there was an explosion below decks. 
The upper parts of the vessel tired like straw Below 
decks the inexorable sea flowed in. through a great 
gash the* powder had opened in her belly The cargo 
of bricks bora her swiftly down. No pumps might hope 
to keep such a wreck afloat till dawn 

After some agonies, Captain Lnncey got the boat 
launched and all hands safely aboard They reached 
England the follow tag day and Lanccy reported to his 
brother-ta-law and employer, one ltenean, then sitting 
in Parliament for Barnstaple Benson sent his captain 
to a proctor, before whom the mariner swore that the 
Bring had been accidental and that nothing could have 
availed to save the ship or her cargo Benson left 
England for a tour — «n<l Lancey stayed behind. 

A little later, through- the tattle of some Mte tongue, 
the captain and his rich relative became suspect and 
Investigation showed that Benson had laden his ship 
with a cargo of merchandise for America, Insured the 
vessel and her contents for twice the honest value and 
later secretly had the goods removed and the ship 
tilled with bricks for Iwllnst He commanded Cuptam 
Lon cey to take her out to sea and set her a Are The 
young man declined until hla relative pointed out to 
him that It was within the latter a power to discharge 
and beggar the seaman. Tlien Lancey compiled, setting 
Are to his own ship under Ids feet by meona of an ex 
plosive mechanism which rapidly spread the fire 

A few sentences from that treasure house of bit- 
terest recollections, Camden Pelham’s “New Newgate 
Calendar,'* will complete tills tale of early commercial 
arson 

“His employer fled • and his unhappy dupe 
being brought to trial, was capitally convicted and re- 
ceived sentence of death. He suhscqnmtly lay In prison 
for about four months, during which time he pursued 
hla devotional exercises with the utmost regularity, 
and was hanged on tho 7th June, 17M, at Execution 
Dock, In the 27Ui year of his age." 

If I recall this old crime and melancholy destination 
it Is surely not to bold poor John Lancey In a piteous 
extension of Impure memory or to ex)sise hla name to 
further obloquy, for he wns, as the Newgate Calendar 
grievously notes, respectably connected and even gently 
born. My purpose Is rather to show the antiquity of 
arson for profit, a kind of crime now offering both the 
police and the Inventors of this and every country one 
of thela most sore afflictions. The suggestion Is not 
that John Lancey was the first man to bum a house 
or a ship to got the Insurance. Indeed, this crime must 
be as old as Insuring, which Is not much younger than 
trading Commercialised fire Insurance sprang up after 
the great London Are of 1066, though the guilds had 
provided similar protection much earlier, and, more 
than likely, 8hakespeare'a Antonio came Into door Shy 
lock a grip through the need of a premium for marine 
Insurance— to cover those delayed “argosies In Tri polls, 
India and Mexico ” So, Lancey Is but u reminder 

In beginning to write of Ore as a criminal Instrument, 
some Ironies and strangenesses are to be noted Eire, 
the one pure element of the ancients, employed for foal 
Imparities , fire, tho source of light, in the service of 
the forces of durknesa, fire, the great reagent of the 
alchemists, hy which man was to gain the secret of 
high fortune and lasting life, used to spread misery 
and death , the deep-searching flame of Hermes Trls- 
m exist us, Zoslmus of Pannpolls and Paracelsus Hoben- 
hetm In tho hands of Bonny the-Bake and the Firebug 
Kldl 

The li%orle conflict between man and his Promethean 
friend and Satanic enemy began In tho bone-atrewn 
grottoes where the down man gnawed the Joints of his 
roasted prey, or In the vanished forests that burned and 
consumed wandering tribes of hunters In ages forgotten 
and lost It continues In the age of concrete and steel 


To guard against this foe- friend, men bare made ten 
thousand experiments and Inventions, meantime em- 
ploying him for tbelr power end their researches. 

In so brief an article It is potudbto to mention only a 
tew of the Important Inventions which men have 
wrought to protect themselves against fire in Its destruc- 
tive mood. When this writer was a child bo was taken 
to a building In Chicago where a grant fire bad been 
set In one of tho rooms and permitted to burn for hour* 
as a demonstration of the first fireproof hotel Some- 
what later, also In Chicago, a theater disaster brought 



Firemen working on an tarandlarj fin In a city 
dwelling house 


about the Installation of asbestos curtains In theater* 
and the general adoption of fireproof instruction. Sines 
that day many other Installations hare been made — 
all steel railroad coaches and sleeping cars , great build- 
in gs without an ounce of Inflammable material In their 
structures , automatic sprinkler systems for flooding 
balldiagi with water at the first outbreak of fire, other 
automatic systems which sound alarms when any Are 
breaks out , steel, glass and porcelain office furniture, 
special insulation to provide against fire from electric 
wiring, etc In spite of all these Improvements and 
steps of progress, America remains worse afflicted with 
fire losses than any other western land, a curious fact 
when one brings to mind the old cities of Europe, with 
their narrow clattered streets, their lock of Are light- 
ing appsrmtus and the dry mould of their centuries. 

Just why fires should be ad prevalent in America Is 


dlflficuK to ray. Authorities disagree and fioundsr. All 
we can know definitely la that a tremendous atruaxts 
U in progreak in this country bstwsen dsatruettre Are 
and the agendas of defense and pr es e r va tion, lira In- 
surance companies have naturally taken a leading part 
In this effort to reduce the fire loss. Their strength has 
been expended mainly in combatting the acd dental fire, 
the fruit of carelessness, forgetfulness end stupidity in 

But there Is a tar deeper and darker struggle than 
this going on between dvlhiatlon and withering fire. 
Like every other tool which honest men have used for 
the advancement of civilisation and sodal order, fin 
has been and la being used every day by criminals. 
Poor John Lancey Is abroad In the land, converted Into 
a professional lire setter, an arson specialist. He la In 

In the land. 

The story of the Are-setter la of Itself an old and 
stale one. Purposeful fires among merchants became a 
common Jest before the birth of any man now living. 
We all know bow old and simple a thing it la to Insure 
a KMXX) stock tor |8JMX> and shortly set the match. 
But such tricks have become more and more difficult 
since the Insurance companies and the various asso- 
ciations of creditors have come to realise their own 
peril and the methods of Are setters. Insurance in- 
vestigations are now reasonably rigid, whereas they 
were once pitifully lax. The action of creditors is, In 
this day, remarkably swift and consecutive. It used 
to be slow and cosily exhausted In brief, the firebugs 
are now being restated and punished. The result of 
such action has not been to drive them out of business, 
hut to sharpen their wits and stimulate their Inventive 
faculties. How to set a fire and not be caught at It? 
Tills Is the chief preoccupetlim of u large and growing 
class of criminals against whom no really effective 
measures have yet been developed. 

The rationale of commercial arson needs to be under- 
stood It has often been said that firing seldom figures 
In fake bankruptcy cases. The truth Is otherwise. If 
a crooked merchant wants to go fraudulently broke anil 
thus cheat his creditors, he must get rid of his goods 
somehow To remove and hide them, thereafter claim- 
ing bankruptcy, la the simple course, but a search Is 
always made Many crooked inerchanta consider It for 
cleverer technique to bnm ont tbelr nearly empty stores 
after the valuable part of the stock has been secreted 
In that case tho creditors seise the Insurance money, 
but what matter to the thief? He has bis goods Why 
should be care if the lose Is shifted from the shoulders 
of those who trusted him to the backs of those who 
Insured him? Moreover, there is always the older de- 
vice of over-insuring. In that case the creditors get 
what's coming to them and the burnt-oat merchant 
takes- the balance, plus tbe hidden merchandise In 
still other cases, no creditors figure. The arsonist has 
simply disposed of hla paid-for goods and then burnt 
out his shell of a store 

In every case where arson Is committed the problem 
of safety for the criminal plays a leading part. How 
to set a fire that will burn so swiftly and hotly as to 
destroy oil evidences of arson before tbe fire fighters 
con possible quench It? How to touch off a fire when 
the persons Interested In the insurance are demonstra- 
bly for away? How to do this without tbe employment 
of untrustworthy intermediaries? There are the ques- 
tions which always face tbe fire letter How he meets 
them Is the heart of this article 

I am indebted for much of my material to that moat 
eminent authority on arson and credit frauds, Mr. O D. 
West, st (resent chief Investigator for the National 
Association of Credit Mon. Mr West baa run to ground 
more expert arsonists and solved more strange fire 
mysteries than any ether detective officer now living, 
and accordingly occupies a apodal position in the world 
of crime suppression. 

One of tbe recent devices employed by mercantile fire 
•otters was recovered from a afore In downtown New 
York not long ago whan a watchman in the building 
mad* on unwelcome intrusion and found the infernal 
machine before It had had time to do its work. It 
consisted of the shallow round top of a better tub. Thin 
wide Inch-deep saucer had been filled with notion wool 
Impregnated with petrotaqs or gunUne. Ik the center 
Of this tnflamraahle mass stood a abort pieoe of candl* 
which was burning wbra tbe thin* was found, lb On 
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outer *dfl* of tko Mnetr bod bMo tacked twolvo or 
fifteen Uttle upright pieces, tbe top of raeh supporting 
a small bladder of »«17 thin rubber, Each of the** 
Uttlo bladder* wee Ailed with Are or *Ix ounce* of 
gasoline end tied (hut eeeuretr Similar Am machine* 
bar* been found in which one or two cow 1 * bladder* 
had been u**d, each laden with three to four quart* of 
the popular motor fuel. 

the theory of thl* uecbanitm la simple enough. The 
candl* la the center had been cut to a length which 
would bum tor nine or ten hour* before reaching the 
oil aoaked cotton wool It had been lighted at elx 
o’clock, when tb* proprietor of the shop had doaed hi* 
door and gone home for the night. It would do It* 
deadly work between tbrea and four o'clock In the 
morning. Aa noon an the candle burned Itself ehort 
enough to oet off the cotton there would he a consider 
able flaraa. Thl* would heat tbe gasoline In the little 
bladders. In a few minutes the expanding gas would 
buret the bladders and throw the flaming gasoline to 
all parts of the store, name would thus spring up In 
a score of places at once and the explosion would surely 
destroy all vestige of the mechanism. To niuke sure of 
the work’s success, the floor had been soaked with gaso- 
line at various point* and the part of the store nearest 
tb* pyrotechnic mechanism had been heavily draped 
with kimono*, lace curtains and other highly tnflnm 
mable material*. In this single case the firebug failed 
In bow many others of the sort did lie succeed 1 
In one of the upstate cities of New 

York, not long ago, on Italian grocer 

and general merchant occupied the, 

ground floor of a frame building An * 

outside stairway run to the second 

floor, where a Syrian artist lived 

with his wife and children. In Ibe 

basement of tbe premises was an old 

fashioned hot-air furnace, tbe pipes 

from which mn to registers In both 

floor*. 

A little after eleven o'clock, on a 

cold night last winter, tbe wife of 

the Byrlon living In tlie upper story 

awoke from sound sleep and smelled 

a Strang odor of gasoline. She hesi- 

tated for a tow minutes, but os the 
odor grew in heaviness, site threw on 

her clothes and started for her hus- 
band who was at a lodge meeting two 
or three squares away Jnst as she 

opened the door he came In anil re- 

coiled from the gas. He went down- 
stairs Immediately and, not without 
some suspicion, forced his way Into 
tlie Italian's grocery store Just as 
he did so. he saw a shadowy figure 

retreat to tbe alley and drive off In a 

motor car, which had been standing 

elneo by with lamps out 
Inside the store the Syrian found 
a flre-galkm water cooler standing on 
a shelf, with tlie spigot turned so 
slightly open that the contents drip- 
ped from It drop after drop. Under- 
neath this device were piled two 
matches with a gross of large boxes In each. These 
matches were already swimming In the gasoline drip- 
ping from the water cooler In the center of the floor 
stood two galvanised tub* which were half filled with 
m than twenty gallons of this hideous 


tb* water cooler had dripped through tbe floor and 
formed a gas. nut, to make doubly sure, be had sent 
his brother to throw some bit of burning stuff Into the 
store. This was the man who bad been seen slinking 
off to the motor car In the alley Tlie plotters were 
naturally committed to Aobum, where they still abide. 

Because of the scientific recognition of the fact that 
Are* may originate spontaneously In certain materials 
under special circumstances, and because of the wide 
publicity of the term spontaneous combustion many 
effort* have been made among Are setters to simulate 
this natural phenomenon Where such work 1* well 
done the chance of discovering tlie plot Is small. False 
spontaneous combustion Is, therefore, popular among 
the professors of arson 

One method of simulating a natural outbreak of fire 
U os follows Tlie Are setter lakes an old barrel and 
packs It half full of oil waste, with u tiny s|»rk bum 
Ing In the middle He then pack* the barrel full and 
tight with old clothes, greasy papers and other mn 
tertuls of this sort Tbe little Are In the center of the 
gredsy waste will smoulder tor six hours or for sixty, 
according to the closeness of tbe packing Finally, bow 
ever, It will burst Into wild flame and set off anything 
within reach 

Such spontaneous combustion barrel* are often em 
ployed by dry goods and clothing merchants. Tlie barrel 
is prepared with its spark and put into the rear of the 
store, where windows are kept open to carry off the 



i of parlor 


The Syrian turned off the gasoline dripping faucet of 
the cooler, opened the doors and windows to allow the 
exhalation of tbe gas and set off tor the Italian s home, 
some distance away To his Intense surprise, be found 
a celebration going on The Italian's baby son was 
being christened, and among tbe guests at the party 
were the chief of police, some other city officials anil 
some politicians, among whom the Italian grocer ranked 
hlmastf The grocer 1 tried to put the 8yrlan off. First 
be said the thing could be of no Importance and that he 
would not leave hie baby’s christening because a little 
ell wua leaking. Then he said he had given the keys 
to tU* baby and they had been hist Finally, the Irate 
Syrian appealed to the police chief and that official de- 
cided that his public duty was somewhat more urgent 
than hi* social obligation. lie entered the shop, found 
the saturated mutches, the water cooler stilt half full 
of gssntlwn , tbs tubs of Inflammable liquid on the floor 
and « ge n eral arrangement of materials tor a quick, 
disastrous Are. 

Undoubtedly, had the Syrian and his family bean In 

“ n the upper floor when the ernsh came, they 

‘ * a blown to kingdom come!. Tb* Italian 
e In the basement ‘ 


interior of * store after a conflsgratian of suspicious 


odor of the smudge The nrannlxt knows, of course, 
about how many hours must elapse before the llummn- 
tloo Usually lie units for s week-end He closes hi* 
shop at dusk on Hulurduy and goes nbout his pleasure 
He has not, of course, forgotten tfi sprinkle a good bit 
of gasoline about near the smouldering barrel Neither 
has he neglected to hang ap coats, drew*-*, curtains, 
wrappers and all sort* of loose combust Ihles where the 
first flames will reach them 
Thirty-odd hours afterward, the smudge In the barrel 
breaks Into brilliant flume Tlie fire spreads qultkly 
to the gnsnltoe-lmpregnsted wisid and the flre-hungry 
bunging* Tbe store Is gutted In n * 


the f 


■, tlie 


a as enough of tbe gasoline from 


whole place Is on o\ « and when the ' 
hoses finally gains control of tlie Are the Interior of the 
place lias lieen so completely burned out that It Is im 
possible to determine whether the best merchandise of 
the place hud been removed In advance In case the 
flro 1s found Hnd got under hum! before It bns a chance 
to flare up well, the origin ot the blase must Is* found 
In a barrel of waste and only the exiiert will suspect 
that this spontaneous thing was n work of art 

But the Individual Arc setter Is no longer so great a 
menace as once he was. The big and successful utse* 
of coramerrla! arson are managed In these times by 
organised gangs or arwst rings, as they are called 
Such cliques of fire specialists now operate In nil purls 
of the country and a number of ihem Including nil the 
members, have been stmt to prison through the work of 
Mr West and others 

The arson ring consists of the fire Insurance agent, 


tb* Insurance Inspector, the crob 
expert flro-uetter and the Insurance adjuster The a 
chant wants to have a Are. He resorts to tbe crookeu 
agent who writes him a policy tor tor more than the 
vslue of the stock The crooked Inspector goes over 
tbe property, blinds his eyes to the fraud and approve# 
the risk. In a little while the professional arsonists 
come along, remove as much as they think wise of the 
stock, saturate the place, set s pyrotechnic bomb of 
some sort and bum up the merchant's store The holi- 
ness man Is always uway on a short vacation whan 
such a blase Is produced. He comes back with great 
celerity, however, once hls store is gutted, and puts In * 
a howling complaint to the Insurance agent Now thfl 
Interesting part ot the comedy is played. 

The crooked agent, who orlglnull\ wrote the policies, 
sends the claim lo hls company with the recommends 
lion Umt It he paid, a* the loos Is complete and the 
merchant a worthy man The claim 1* passed to the 
adjuster, who proceeds to make on examination Hls 
buKinesa Is to find fraud If any exists, but In this caae 
be makes It hls business to overlook any that he may 
And. He reports to the company tlint the fire was bona 
fide, tlwt the lorn 1 h complete and that payment should 
he made The merchant gets hls monev promptly and 
divides with the oilier member* of tlie ring Simplicity 
und p reunion are tho virtues of this plan of action It 
Is applied to ntunv other ty (ten of Insurance 

Sometime* the romuntlc and extravugunt enters Into 
the doing* of the arson committer and 

lights this dark subject with a flare 

of Infernal glory The story 1 have 
to relate In this connection has been 

told liy cue before and by others, not 

too scrupulous nbout literary proprle- 

tondilji. 

A few years ago a boardwalk shoe 
dealer In Atluntlr City vanished with 

a large stock of costly merchandise 
Mr West, Bent to And the absconder 

anil Ills wares, found among the tow 

pullers left behind by Ilie vanlsher, a 
bill for a dozen anliunl satclmls. He 
could not Imagine w hat u smart shoe 
shop might want with anlmnl satchels 
until he discovered that they had 
been reshlpped to the address of a 
man of the same name as that borne 
by tlie shoe men bant, in a small 
l'ennsy Ivimla town The Investigator 
hurried thither and found that the 
recipient of the nnlmal sntihels was 
in fact the father of the vanished 
shoe merchant let us cull him 
fthwnrtz, since lliut was not Ids 
mime The elder Schwartz had been 

a mi n hunt, lmd suffered several fires, 

nil of them disastrous to the Insur- 
ance companies und had finally re- 
tired Ills son lmd then entered tlie 
nun untile fli Id, with results already 
noted lit AlUmtlc City 
Mr West knew at once thnt tbe 
elder Schwarts was a rogue und one 
to he approached with i a lit Ion Accordingly he began 
hls campaign by Indirection, ttsklng questions here and 
there among Schwartzs townsmen and neighbors, kin 
ullv, he discovered that Schwarts was supposed to bean 
untmul trainer Ills post disputed this. The shlpuuot 
of unlniHl satchels confirmed It Mystery ' A little more 
watching und questioning decided tbe Investigator on Ids 
course He wool uwiiv for n time, only to reappear in 
the gurb und personntlon of it circus man. In this char 
acter lie called on old thwarts nnd was most coldly 
received But lie managed to force hls way Into tbe 
house Only the feebleness of the old man rendered this 
pity sh al trumping possible In the kitchen Mr West 
found a *!*■< lolly lilted gas Jet over u small table Under 
It snoozed two c ats One of Ihem got up as lie came In. 
an bed her h uk lazily, lifted a paw nnd pulled the short 
chain of the gas tap lighting tlie mantle from a small 
pilot I sopisise every reader will be familiar with such 
gas lighting iippnriiliis. 

West needl'd to know no more He understood that 
old Hch w arts wits training cuts tor arson, 
who wanted a Are Ismglit one of the i 
gas Jet rigged In hls shop, preferably in the li 
A little pilot, which burned dnv nnd night, ml off an 
ordlnnry gas tip The eat hnd her table Just under 
this device nnd amused herself In plavlng with the 
chain, turning the flame up and down as old Schwartz 
had taught her Then catne the night of disaster The 
mcrchnnt removed the lip from (lie gas Jet and when 
ptissv pulled the chnln a great flame sprang up Igniting 
Inflammables which luul lieen arranged above it and 
(fWlssrd on pape JYT) 
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The Fuel of the Future 

The Advantages of the Universal Burning of Gas, and the Obstacles in the Way of its Attainment 


By Umar Guuberg 


URN the paleolithic Hon (Uncovered fire and belongs 
learned tbut the earth nhnut him ((bounded brown c 
with inotter that could be burned and In Jrcted t( 
burning could fnrnlsh him with heut not Itcncv It 
only for bodily coinfort In the cold of the Finally, 
winter but also for fashioning bails and high pet 


belongs to this class. A still younger coal Is lignite, or 
brown coal It U a substance that has not been sub- 
jected to so complete a decomposition as real coal, and 
luster It does not posseaa the healing value of the latter 
Finally, there are the peat coals, which contain very 
high percentages of moisture, and which are not of any 


' cooking his food, fuel llrat assumed great technical or industrial Importance. Front a 


Its iKudtlon of transcendent Impor- 
tance In human affairs. This posi- 
tion has gradually developed Into 
one of even greater slgnlAcnnre as yA 
society grew more complex and llie Aj 
nrts uml sciences of civilisation Bg 
were evolved until toduy fuel Is ffl 
undoubtedly the most Imiwrtnnt 
single commodity employed by the 
human race In their home and In- H 
duatrlnl life Fuel Is the sine qua H 
man of modern dvillsutlun With S 
out It, there t-ould be but little of H 
the comforts and Inxurles of S 

life , Industrial enterprise jM 

would lie prncllcally nil — In 
fact, H(s let j , us It Is const 1 ^■Eiij 
fated today, could acurcely jjpHMHI 
exist It la tlierefore nol ul fef ' 
all slrnnge, when disruptive 
forces, sin h as strikes, make 
their (ippeurunce In the news of the 
day, that each and e\ery memlicr of 
society tdtould become greatly con- 
cerned over the uiutti r and ls> apt lo 
view them ns blows directed against, 
the \ery foundation of the structure of 
modem Ufa A greater calamity (annot 
be linuglned than ttie sudden sliuttlng 
off of our supplteH of fuel 

A fuel Is a substance In which there 
Is concentrated great heating power 
This power or energy Is released when 
the fuel Is brought to the proper tem- 
perature unci burned It Is weU known 
that all fuels do not bum with the 
some degree of readiness. Thus, while 
a piece of iiapcr can Is- Ignited by the 
heat of a burning match and similarly 
the stream of gus Issuing forth from 
llie gus burner, nevertheless wood must I 


point of usage they were probably 
the first coals used, as they are 
found so close to the surface that 
no extensive mining operations are 
required to render them available. 

Coal Is found everywhere. The 
United States contains vnst depos- 
its. Anthracite coni Is mined 
mostly In Pennsylvania and West 
Virginia Bituminous coals art 
found mostly In the Appalachian 
region, which Is the greatest store- 
house of high grade coals In the 
world. There are estimated to be 
three and a half billion tons 
of bituminous coals within 
■■■-ek 8000 feet of the surface In 

M0f the entire country, and of 


M UCH ha* been taid, thetc twenty yean of ruing fuel 
price*, about the fuel* of the future * and even about the 
fuel* of the present The present article develops an 
angle of the case lo which far too little attention ha* been paid. 
Mr. Ciruberg remind* u* that all fuel — coal, wood, oils or what 
you will — mu*t be vaporized before or during combuition He 
pomt* out the incontrovertible fact that conversion of solid or liquid 
m to a gas fuel can alway* be done more cheaply and more efi- 
cientfy on a large scale in a special plant than on a piece-meal 
scale in the consumer's oil stove or coal furnace Ergo, he tell* 
us, the fuel of the future is unquethonably g a*, and the go* tank 
which adorn* thu box ought lo be the universal *ymbol for heal, 
light and power T o which we can thmlf of only one rejomdtt — 

IVhy no! A — The Editor 


it he heated this total, half a billion tc 


will Itself catch lire and There t» 


o Urge deposits of soft coal In the West. 


coal no as to bring It to the burning temperature before 
It wrtll Ignite. It la also known that tlie different varl 
etles of coal bum with different degrees of ease soft 
coal burning more easily than hard coal All burning la 
simply a rapid union of the carbon and the hydrogen 
anil l ho various other elements, us they exist In the 
couiliustlble, with the oxygen of the atmosphere TIh 
products of ordinary combustion are water vapor uml 
carbon dioxide, when the combustion Is complete with 
more or less carbon monoxide In place of some of the 
dioxide, when It Is Incomplete 

Coni Is the prod IK t of tlie partlnl oxldatloo of vege- 
table mntter under great pressure and In the uhswice of 
sufficient air to cause Its complete destruction — s 
process extending over a period of a million years or 
more. According to the duration of this process, various 
kinds of coal were evolved Thus the oldest farm of 
coal Is called anthracite, a prtsluct In which there Is 
practically no volatile matter, almost all tlie comhustl 
hie matter lwlng In the form of a hard, compact mass, 
fixed carbon Anthracite Is sometimes called stone coal 
because of Its hardness and difficulty of Ignition It Is 
the coal that gives very little or practically no smoke 
on burning That Is why It Is used In domestic fur- 
naces In cities for heating purposes and tn making 
hot water 

As the age of the coal decreases. It becomes softer 
and richer In volatile constituents which produce smoke 
when It Is horned There are various Intermediate 
grades There Is a semi anthracite coal, found In com 
paratlvely large amounts In this country, and almost as 
useful far d omestic use ss anthracite Then there are 


still more difficult to Lignite coal to the extent of one button tons Is found 

t Is* built under the tn North Dakota, Texas and Arkansas. 



able for domestic use under the proper conditions and 
Is also valuable as an Industrial fuel. Wig Ha appli- 
cation tn n particular farm, known fig taruntugfaKl 
coke, in the manufacture of steel. Oofee Is prefartbfe to 
soft coal tor In burning soft coal ft la vary difficult to 
obtain complete combustion. This fact can be substan- 
tiated by observing the condition of the chimney* or 
stacks In any plant or building In which mutt Coal to 
being burned. The clouds of smoke emerging there- 
from are a dear Indication that a good percentage of 
the coal, *s much as 10 per cent or mom is being dis- 
charged Into the atmosphere In an un burned condition. 
Coke burns without smoke , the smoke and other prod- 
ucts which are developed in the burning of sett coal In 
the furnace, and are thereby completely lost, are con- 
served and employed to useful purpose* when the soft 
coal Is first converted Into coka In tbs by-product coke 
oven. In former days coka was made in beehive ovens 
and these valuable by-products were wasted. Today 
there Is almost four times as much coka manufactured 
in the by-product oven as tn the beehive oven, and grant 
quantities of gas and other valuable by-products are 
recovered. 

There was a time when by far the larger part of 
our fuel was solid, and anything else was more or less 
of a freak. Today liquid and gaseous fuels play a 
large rUe. The principal liquid fuel la gas oiL This is 
used In the manufacture of gas, to bring up the hasting 
value of the gun, distilled from coal, so that It meets 
legal specifications. Crude petroleum Is also used as a 
fuel Naval vessel* and the merchant marine ship* use 
fuel oil In preference to eoft coal, for It cun be stored 
room conveniently and burned with a greater degree of 
ease and efficiency under the steam boiler Fuel oil la 
also being used In firing domestic furnaces. In eym g 
fuel oil. It Is necessary to employ storage tanks and 
pumping, atomising and alr-mlxlng apparatus. The 
price of gas oil and of crude oil as well depends on the 
demand for gasoline, which is ever Inc rearing. One 
factor that has a material effect on the quantity of 
gus nil available for sale 1* the development that has 
been taking place In the production of gasoline by the 
cracking of the higher-boiling-point constituent* of 
]iem>k«uu The newest Improvement along these lines 
Is a process of cracking oil which will give a yield of 
gasoline as high ns 80 per cent 
The gaseous fuels comprise not only the gas that Is 
used la the modern kitchen, but also the various modi- 
fications of gas that are used In Industrial process**, 
such ns producer gss In steel manufacture, oil gas for 
smalt lighting Installations, etc We sre concerned pri- 
marily with cool gas or water gas, which may be sum- 
marised under the one heading, city gas. Both are 
from coil — tha fnmur 
by distillation of the coal In 
ubacnce of air and the latter 
by blowing st rain t hrough a 

coke. Neither has the high 
calorific power that la de- 
manded by law tn most stakes, 
and benoe gay oil must be 
cracked and the gaseous prod- 
ucts mixed with them In order 
to make a mixed ga* of BOO or 
000 B Lu. per cubic toot 
In considering gas as a fuel 
there are a number of funda- 
mental principles which must 
be explained before a clear 
understanding of Its ralu* ran 
be had. WbAanycotobsisUbW 
boms, it Is first transformed 
Into gas and than tbs gaseous 
product* art tamdd. Ttrts l* 


proven to anyone's t 
Hon by s staple expert 


Making gut The charring msekfas h 


A stera of paper la coded up 
tightly in Iffia farm eg a tot* 
On* end 4s dosed by faMlag 
ever the paper and a small bei* fa mads fa tha tub* 
near that rad. The other «ed la opfa t* the air and 
tbs pspsr ls set firs to at that rad. tttWpspsr labrtd 
so that tit* amok* travfifa nptb* tub*. «fi tbs Mtm 
Issasa farfh from tt* opm^a* at the efassdofi*, itifia 
be isnltsd and h nra s d. 
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It ftttulk to Mtt*» that If a foal It flret gasified be- 
fore tt to bo ntO. the meat efficient gasification will 
molt in feg'gMatart fuel economy Each cture or fur ' 
trees «r any ether apparatus that burns coal or coke li 
primarily a *M producer. The efficiency of rach a pro- 
duced mast tte ce e ee rlly be low, and fur below that of 
the gae-mkta* apparatus need In the modern gas plant 
m other words, from the standpoint of strict fnel econ- 
omy, It la far mom logical and more economical to make 
the fU drat under perfectly controlled conditions and 
technical aoperrlalon of the highest order and tlien burn 
the gas as fori, than to barn the coal, from which gaa 
la or may be made, directly In the grate 

The carbon i sat io n or distillation of coal to give gaa 
yields other products as well which are of the highest 
importance In Industry. These products— benxol, sulfute 
of a mmo nia, oils and tors, coke or coky matter— are 
produced In enm larger amounts when the process la 
carried out at low temperatures. The most 

recent development along these lines has 

been the carbonisation of coal, arranged 
on shallow cast iron plates, which form 
part of a conveying system, and are led 
over a bath of molten lead In a suitable 
furnace. The process la known as the 
Careerist! process and is being installed in 
one of the Ford plants. It la claimed that 
the yield la from 7000 to 8000 cubic feet of 
000 to TOO B t-tu gas per ton of coat, live 
gallons of motor spirit, twenty pounds of 
sulfate of ammonia, 25 to 80 gallons of 
low temperature oils and about 70 per 
cent of a sort of coke possessing a good 
fuel value. The process Is Important be- 
cause It tenda to conserve the by-products, 
which are ever Increasing In Importance. 

It la possible to demonstrate hj making 
a careful examination and study of the 
conditions surrounding the burning of soft 
coal, coke or anthracite coal und gas, that 


hiade before engineers of Public Service Commissions 
and gss experts, that there Is very little difference In 
the efficiency of burning high- and low-beating \ nine 
gas. It is not necessary to mass a great concentration 
of heat units In a gas In order to obtain high combus- 
tion efficiency Furthermore, It has been found by uctunl 
experience with llie low heal Ing-vulue gas tlmt a great 
saving In gas bills Is effected by Its uso, for the von 
•uwer soems to be abto to obtain the same good results 
with the same quantity of tho low-heating value gas as 
with the high Tilts seems paradoxical, but I* proven 
hy actual experiment under operating conditions to he 
correct 

Recently a momentous decision was made by the Colo- 
rado Public Service Commission in allowing eueh gas 
company within Its Jurisdiction to make gas of any 
quality that It ttnds to lie lust both economically and 
technically The price is then adjusted according to 




Hie Laws of Vision and the Technique of Art 

I N an Interesting paper published under the auspices 
of the Uumford Fund In the February Issue of the 
Proceedings of the American Academy, Messrs. A Ames 
and C A Proctor end Miss (Handle Ames discuss the 
theory suggested by Illrge Ilnrrison, that a picture Is 
must unlslJi when It i-ciu-ihIuiuh our retinal Impres- 
sions. llie retinal picture Is less distinct at the edges 
than at tlie center und Is distorted In the “barrel” mun- 
ner, while the retina Itself Is more sensitive to blue 
near the edge than at the center When n photograph 
of a londscajie or building taken with a camera having 
a lens with the snme prniierrles as tho eye Is compared 
with one taken with u corrected lens, tliut taken with 
the uriUdal eye produces the more artistic effect On 
examining n numlier of pictures by distinguished art- 
ists, the authors hu\p found evlilcntv of the const lous 
or unconscious use by da Vinci, Rembrandt, Israels, 
Millet, Ttimtr, Whistler, Delloogh, and 
others, and by one living artist On>en — 
of the technique suggested by tbeen laws 
of vision The HUthors urge that tho ret 
Inal picture should lie made the basis of 
the technique of art 


luges in the use of gus besides greater 
thermal efficiency. Any householder who 
has used gas In heating his home can tes- 
tify that it la much more convenient to 
lire with gaa than with coal, there are 
no ashen to be removed, the control of the 
furnace Is much simpler and far more 
effective, the bouse can be kept at more 
uniform temperature, and heat Is not 
wasted hy banking fires In warm. spelU 
during the beating season. It would ap- 
pear that there should be no hesitancy at 
all on the pert of the house owner or the 
factory manager to substitute gus tor coaL 
But there la one— the higher price of 
the gas. 

Oas today Is being used for heating 
houses and aa a fuel tat many Industrial 
plants. Its use Is ever Increasing tor these 
purpose*. and it finds no difficulty In enter* 
tog the field, as a universal fuel, once the 
price disability Is removed. In various in- 
dustrial cities and towns throughout the 

country gas Is being employed tor many Though the coal money la spent all 




, - - - .Joan the coal money le spent all at once. It la aaed all the time 

and in fact all purposes for which coal * a time The above graphic statement may help the coal user to real 
waa used before. When the gas rate it his fire tests money every time he puts a shovel ef coal span It 

adjusted to conform with local cettdl- 
tkio* — and It must be remembered that It 

Is not equitable to compare the circumstances which tho cost of manufacture and the coat of service. The 
caused a lowering in the gas rate In one city or state consumer benefits directly, tor he gets a cheaper gas. 
with those that entail a higher rate In another state or which enables him to use It for purposes which were 
town, fto each cose la Individual and necessitate* differ- heretofore exclusively the field of coal The gas eom- 
emt treatment— then there will remain no reason for not pany benefits, for Its business Is enlarged nnil extended 
Using gag In pr efer sees to other fuels, which compete to new fields. The Impetus toward (he attainment of 
moi* successfully. this condition must he given by the legal authorities In 

ibe gas rate remains high In certain localities chiefly removing the disability that bolds back the gas Industry 
legal regulations make it incumbent on the gas from performing Its real function to society — u diea- 
to furnish gaa with a high heat value This blllty Inherited from a day when the sen Ice rendered 
ideatl* that th# gas company must use high-priced raw by gas was totally different from w hat it Is now 
materials In manufacturing gas, which bring up the Oas can become the universal fuel It possesses all 
of the manufactured product. Qaa can be made the requisites of universality of usage It represents 
jggt to w*U from lower-priced coats, and gss oU need the one logical solution of the fuel problem When It 
l leg be need to enrich tire gaa If * low heating value, replaces the use of coal and other fuels once for alwav* 
tor, Job to 400 B.tn. per cubic foot instead of M0 or In Industry and In the home, we may say that a condl- 
S& B tff. Mr cubic foot is permissible. It Is a fact tlon of maximum fuel economy will have been reached , 
ert w t r rtf-tifSr by teats conducted by tho Bureau of the fuel situation will have been put on a sound cco- 


Is 4,100 fret below the level of tho 
sou, while tlmt of tho Wl John del Roy Is 
only 1,058 feel below sou level, slnee I ho 
mouth of tho shaft Is In u mountain 
conntr> .1,7118 feet above sou level The 
Tnimirm k mine goes nearest to tho center 
of tin earth 

The li nqarnture of tile rork at tho low 
out level of the Si Jolin del Rey mine Is 
117 degrees. Tin miners work In an nir 
tenqieratiire of 08 degrees. The outside 
air has an average temperature of «8 ile- 
grec* hut Is moled to 4 Z degrees before 
being forced to the lowest levels from 
wlilili It Is drawn to the surface by |»w- 
erful tons. On Its way lo llie lowest 
depths It gains heat from the rinks and 
from Its own eomiiresslim, because ulr at 
that grant depth Is considerably denser 
than ulr at w u h vi I 

Tho mine Is « drv one, tin re lielng no 
wuter at llie lower levels, and Us nose of 
the low relntlic humidity of Ihe ulr width 
has lam dried before lielng forced Into 
the mine, the men are able to work under 


ated by the oldest registered Kngllsli mining company, 
orgnnlrad In 18.10 to work a mine at a place some 
distance from the pn-sont workings. This mine proved 
to lie unprofitable nnd In 1837 operations were trans- 
ferred to tlie present site where they have since been 
lurried on almost continuously 
TJa> deepest hole In tho bedrock foundation of the 
erust of llu earth has been recently reported to have 
been drilled In Unnth Afrleu It Is not the deepest from 
the surfure Iml the lxilnt Is that Its 5,300 feet of ilppth 
Is all In the pre-t’iimlirlnn strain, the underlvlng rocks 
which were laid down and finished some hundred mil- 
lion or so years ago. The other deep Imres mentioned 
alsive are In rocks of more recent format lun, or even, 
esiieclnlly In the case of the Tamarack shaft. In super- 
posed sedimentary material —dbilrart from recent ad- 
in it hy Dr T T Und, V S Bureau of Mines, before 
the N Y Beclion of the American InitUute of Mining 
end Metallurgical Engineer! 
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Three Wheels Versus Four 

The Direction in Which the Development of the Economy Car is Pointed 

By R. M. Sanders 



n N KVKRY man * Inner self from childhood 
day* (Award lie* the deal re to own a 
nieuns to loo (motion Yeaterdny It was a 
hortio und carriage, or niu)l*» u saddle 
homo, and todMy an antoraotlve vehicle of 
wane description. Millions of automobiles 
hut e been produced, Hnd still there are more people 
walking tliun riding Man) (icople are In a position to 
purchase automobiles, so far as 
the original cost is concerned, 
but Ihe fundamental thing Is 
the smull Income earner 4 annot 
a (font to operate even the low- 
est priced nutom<(blle on (he 
market today People therefore 
have become mo tore j ole and 
aidecnr owners. 

The motorcycle and sidecar 
combination Is very economical to operate. We can 
easily realise this when It Is possible to get from 40 to 
GO miles |ier gallon of gasoline and 2000 to 2600 (idles 
per gallon of lubricating oil Then, again, there are but 
three tires against four on the automobile, without con 
sidering the fact that these tires carry less weight per 
lire than the automobile The question of garage rent 
enters Into the cost of those who reside In the city or 
town and do not own their own garages. The lowest 
rent i*t month for the smallest automobiles Is npproxl 
mutely gin to $20, against the motorcycle anil sidecar 
combination of $4 to $3 per month It Is readily seen 
from the above figures that the cost of operation of the 
motonycle combination 1s far less than oimratlng n 
small automobile The wear and tear (cost of replace- 
ment parts) Is also In favor of the “iumblnittiun," 
doe to the fewer wearing parts on same 
To satisfy that "Inner self dcslro” of owning on auto- 
motive vehicle, and yet to he uhle to (qa-rntt one within 
their Income without sacrificing other necessities, many 
people have purchased "emnlrtnatlons" in order to get 
out (« the highways and byways of the country tlio 
It must he suld that many purchase ■•solo” niachl 
(motorcycles) from a sporting viewpoint Unfortu- 
nately, after acquiring a "combination" we find that 
ordinary every duy clothing la unsuitable for all-day 
traveling on this type of vehicle It la found that we must 
have special clothing or wear 
the oldest togs one may have. 

This applies to the guest who 
rides In the sidecar as well as 
the driver, but this is ordinarily 
considered trivial when you 
have the will and the desire to 
“see America first " 

A boon to small Income < 
era would be in their ability to 
purchase a three-wheeler, such 
as Is being manufactured 

abroad A three-wheeler la a light car (if yon care to 
call It that), light In weight particular!) It la called a 
three-wheeler abroad by virtue of the fact that It has 
but three wheels. The same number as a motorcycle and 
aidecnr , hut of much different design and urrangoment 
The outstanding advantage of the three-wheeler over 
Its predecessor, the motnrcycle-and sidecar combination, 
la Its comforts. The three-wheeler has a full seat uphol- 
stered the same as an automobile and wide enough to 
accommodate two people comfortably side by side The 
bod) as may be noted from the Ulustrathas, la built 
along automobile lines. The springs of some of the 
three-wheelers abroad are of the half-cantilever typo 
both front and rear Naturally, the comfort of riding 
In a three-wheeler on a well sprung chassis and la a 
roomy body Is Incomparable to the "combination ' The 
driver of a "combination," nsnall) the owner has none 
of the comforts that his Mfst enjoys riding In the well 
sprung and luxuriously fitted sidecar In the three- 
wheeler both rid( rx are equally comfortable 
Anyone who has ex|(erleneed the displeasure of being 
suddenly overtaken h) 11 rainstorm while driving 
motorcycle and sidecar will rearill) 
the three-wheeler has over llo- comMnatlen The side- 
car Is usually fitted with a u Indshtehisnnd top, but la 
It fair to the owner-rider to W* seated out In the opto, 
subject to ravages of the elements? It Is possible, of 
course, to keep comparatively drv (A a motorcycle If 
the rider dress es like a deep-sea diver but who wants 
to do that? As It Is, one baa to wear old clothes or 


purchase special clothing. Whereas, when driving a move forward without also 
three-wheeler, one cun put on "Sunday -go- to-meeting" 
clothes und still enjoy the open country Then, if bud 
weuthey Is encountered, both riders have equal protec- 
tion from the eiements. 

Sociability la a strong point in the favor of the three- 
wheeler, for It must be admitted by the moat enlhust- 



the fair rider of the sidecar 
The fact that both the driver 
and the passenger are afforded 
equal protection from the ele- 
ments and ore seated side by 
side tends to make the longest 
journey n pleasure under the 
worst conditions in a three- 


Klders of three-wheelers nre never conspicuous 
through difference in dress when attending a gathering 
or at the theater, for they are able to ride to these 
various places without the necessity of changing their 
clothing upon arrival, whereas the “combination" 
rider bus to 

The components used In the construction of the 
three-w heelers are slmlhtr to those of the motorcycle. 
The engines used are mostly V 
types, of the same cubic dis- 
placement and general design, 
the only varlutlon being In the 
placing of the clntch at the en- 
gine Instead of at the transmis- 
sion The cooling sy stems of the 
engines used abroad are equally 
divided between the water- 
cooled anil air-cooled V engines 
Tlie clutch of the three-wlieeler 
snd the motorcycle are of the 
same rise In area nnd capacity, for both engines are of 
the same displacement The transmissions have approxi- 
mately the same number of gears, though three-wheelers 
nre equipped with three-speed gear boxes, two speed* 
forward and one reverse, whereas the motorcycle has 
forward speeds only 

The final drive Is exactly the same as n motorcyrle, 
as both drive via roller chain to 
a single rear wheel The brakes 
are also similarly located and 
actuated, one contracting and 
one expanding, acting 00 the 
rear wheel gome of the three- 
wheelers are fitted with front- 
wheel brakes as well. 

Let ns 

son of the cost of operation bo- 


carry it Is logical that the cost of operating the three- 
wheeler la no more than the motorcycle combination. 
It has, in fact, been proven abroad that the cost of 
operating Is less than the average motorcycle combina- 
tion The three-wheeler holds a record In 
England for economy both in gasoline 
In oil— gas consumption of 67 l miles 
gallon (British Imperial gallon) and : 
miles per gallon of oil Tire wear 
also Is less than with the “combi- 
nation " Bo, with increased util- 
ity and less cost per mile, the 
three-wheeler Is the most econom- 
ical vehicle to operate 
When taking a general view of 
the three-wheeler from an engt- 



It consists merely of a rearrange- 
ment of the Components to make 
use of the maximum power avRll 
able to produce the greatest results. 

In comparing the power application of both vehicles, 
let us suppose for example that we have a box to move. 
It Is most likely that we would posh at a point in the 
center of the rear of the box, to move It forward with 
the minimum of effort. It Is quite evident that we 
would not posh on one of the comers and expect It to 



straight path. 

The foregoing paragraph Illustrates the improper ap- 
plication of power to a vehicle having three wheels, 
when the power wheel tracks directly behind and in 
the path of another wheel Therefore, the arrangement 
of the wheels as used in the three-wheelers should be 
two wheels In front (need for steering), with power 
wheel placed directly behind the load to be carried and 
on the centerline drawn between the two front wheels. 
By so placing the driving wheel directly behind the 
loud, instead of on the comer of the load, we have 
applied the maximum power available at the wheel 
which la in the moat effective place- We have no lost 
power due to the tendency of a vehicle to move in a 
diagonal, as Illustrated with the box. The “combina- 
tion" has a tendency to turn around the sidecar wheel 
when the vehicle Is moving in u straight line. This ten- 
dency of turning necessitates the holding of the front 
wheel of the motorcycle over in tlie opposite direction to 
overcome this tendency, thereby causing undue wear in 
the front tire of same Naturally, this tire wears more 
than it would if 11 could travel in a straight line with 
the rear wheel of the motorcycle Again the three- 
wheeler scores. 

Although the three-wheeler weighs slightly more than 
the "combination," from an en- 
gineering standpoint It In ex- 
ceedingly far In advance of the 
motorcycle and sidecar with a 
given useful load and available 
horsepower Therefore, It is not 
only logical, but it has been 
proven, that the three-wheeler 
Is more efficient than the “com- 
bination.” 

Hie three-wheeler wan made 
on a small-scale prisluction in 
1010 and first exhibited at the Olympia (HngUsh auto- 
show) that year The phAcer firm is still going strong 
and it* product ha* Increuned in demand as the three- 
wheeler industry grew There are today In Europe 
seven manufacturer* of the three-wheeler, which is a 
provm vehicle abroad There has been very Uttle 
change in general design daring the past ten years. Hie 
important automotive developments in reference to en- 
gines und other components have been adapted to the 
components of this vehicle as well as the other automo- 
tive vehicles. Abroad we find that moat manufacturers 
of three-wheelers and motorcycle* purchase their en- 
gines, transmissions and other components from parts 
manufacturers. The same conditions prevail as In oar 
I, which has proven so successful through 
Ixatlon work of the Society of Automotive 
It was only natural that parts manufacturers 
play an Important part in three-wheeler progress. 

The three-wheeler. In competition with the motorcycle 
combination and four-wheelers, has won more than 28 
gold medals and lfi stiver medals In meet*. This In- 
cludes speedways, bill climbs, road races, of both sto 
machines (driven by owner-drivers) snd factory il 
chines. They hold the economy record of 9T.1 mites per 
gallon , also the speed record for one mile of 82.2 mites 
per hour. In Britain and on the Continent, many gen- 


The Bnropaan automobile jour- 
nals give tbem a place which, to 
one not familiar with their de- 


e»t on the part of the readers It 
this type and its future. Dis- 
tinctly it ranks as a small car 
and not at all as a motorcycle, 
both In England and on the Con- 
tinent 

The three-wheeler has a definite place to fill. It will 

replace tr ‘ - 

. romlse and a very poor compromise it that. 
The public baa nr 
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that "tMMflfeMt" Mr* to own and operate an auto- 
motive vehicle. There are many people in thia claee to 
whom the “combtoath*" appears dangerous and rays- 
terlous, due largely to the exposed unite end necessity 
for special clothing. It may be iiredlcted that the three- 
wheeler will recruit many more enthusiasts than the 
'•combination/* Including a large percentage of the 
present “combination** owners. 

The three-wheeler has one outstanding advantage 
which the motorcycle, with or without the side-car, con 
never meet. It can carry a battery and self-starter, and 
it has the reverse speed In Its gear box. The absence 
of these makes the motorcycle fundamentally unsolted 
for general use by all members of the family but the 
three-wheeler Is Jnst as easily started and just us easily 
maneuvered out of a tight spot by the weakest member 
os by the strongest. 

Gelatine to Eat and Gelatine for Glue 

I N our October Issue, In his article on curious foreign 
foods. Hr L. Lodi on permitted his appreciation of a 
time-honored Jest to ran away with his discretion und to 
blind him to facts. Hr Lodinn, 

In speaking of Delft gelatine 
refers to “the well -stewed vis- 
(era of old hoes" as the run 
material from which this prod- 
uct Is made As anybody farall- . 
iur with our pure-fuod laws 


installation Is equipped to handle motor car and trailer 
cars , the motor care having a seating capacity of 22 
and the trailer cars of 20. 

The Fllovls system, which Is In operation on more 
than 40 mile* of route with eight different companies, 
baa proved very successful Tills system ad 
herea to a two-iuotor drive •»— — — 

mounted on the chassis and genre 
shaft on which Is mounted a 
sprocket wheel Transmission of 
power to the ronr wheels Is by 
means of a chain drive Kaoh 
car la equipped with two 13- , 

horsepower motors. The coltec- I 
tors used are similar to those 
described with the Mercedes 
Stoll system, except they are 

connected to the Ims iiroper by means of a rigid polo. 

The Mux Soliloninnn system hns tieen employed ex- 
tensively In Clermiinv for both |«ssenger nnd freight 
service There are eight or more Installations, three of 
which arc strictly passenger service, four are mtirely 
for freight and one handles 
both freight and passengers. 
Tills system uses a two-motor 
drive, eai li motor Is Ing mounted 


It la Important that we should study for a little what 
happens when a great mountain range Is developed on 
the surface of Uie globe There Is a long period of 
preparation for the stutely event, it terlod muny mil 
Huns of yeurs In duration hirst, there arc signs of 
unrest In the solid land of the continents. 


Ide lands within, very gradually 
rer the lower levels. This process 
may not lio steady and contlnu 
ous. There tuay be periods of 
retreut followed by periods of 
udvunoe, but always the land as 
a whole goes on sinking deeper 
and detpvr Into the sea Many 
millions of square miles may bo 
colored with tlic shallow seas — 
perhaps to a depth of two or more hundred fathoms — 
so tlmt II consldi ruble portion of the land area of the 
globe may become sett liefore the downward movement 
censes. This trunsgrosxlon Is o slow process so alow 
and lung-enduring Unit, while the submergence lasts, 
great depths of sediment accumulate In the tronagrea- 
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Radio m the Frozen North 

D ADIO, among other accompllshmaits, hat 
robbed present-duy art tie exploration of 
much of its former terrora. It ha* done 
away with the dreaded laolatlon that for> 
merly went with inch a venture. Men no longer pass out 
of touch with ns once they leave behind them the north* 
ern outpoau of civilisation . tor while they may be 
engulfed by the Icy woatea of the arctic wilderness, the 
long arm of radio readies out to give them courage 
and cheer 

Last March a dinner was In progress In honor of Dr 
Donald It MacMillan, the fumous arctic explorer Sev- 
eral naval officers were present Dr MacMillan, In the 
course of a little dinner talk, made the following 
significant statement 

“You naval men and yachtsmen have not the slight- 
est Idea of what the real hardship of the North Is It 
Is not the lack of food, because I have proven that we 
can live for three years or Indefinitely, on the food of 
the Eskimo It is not the cold, because we have proven 
that If we eat and dress as the Eskimo docs, we can 
stand as much cold as be. It Is the solitude— every- 
thing going out and nothing coming in No one to talk 
to besides our own party of seven men except a few 
unimaginative Eskimos, who grow very tiresome Arctic 
explorers have In the post been forced to shoot their 
own men because of lnsunlty brought on by the soli- 
tude” 

At this point Dr MacMillan wus asked why he did 
not take an effiritat radio apparatus with him, and his 
answer was “In diy 8T foot boat space Is so valuable 
that we could not afford to give up the room neces- 
sary “ Yet on his past expedition he took n small radio 
set requiring very little room, which radio set proved 
Ineffective. So Dr MacMillan was asked "Well, doc- 
tor, fully no |a*r cent of your space In the hold of your 
ship Is given to food which you tell its you can do 
without Why not give up some of that space to over- 
come the real hardship of the North !" Ills answer was 
to tho effect that he lmd never looked at the question 
from that angle Suliseipientl} , and In preparation for 
his present expedition, the explorer gave up not the 
space In his hold liut two very valuable bertha In the 
forward end of the fore-cuatlc of his schooner "Unw- 
duln, ' to a powirful transmitter so that he might keep 
In touch with clvlllxutlon 

And so our Intrepid arctic explorer of today U keep- 
ing In touch with us from Ills frown berth In tho arctic 
wilderness. Dr MiuMUlnn's messages are coming 
back at frequent Intervals, even though he Is now 
froxon In for the winter ut Reruge Uurbor on the 
northwest coast of Greenland, within 11 degrees of the 
North Pole \\ lien It was first announced that he was 
to take both radio receiving nnd sending apparatus into 
the urclle, many engineers and scientists said that he 
would never be able to penetrate the curtain of the 
auroral band with radio messages. This has been dig- 
proved. Whun Dr MncMUIun first arrived Inside the 
auroral bund It was difficult to get messages bade 
because of the fuel that he was on 24 hours daylight , 
but now that he lias a period of darkness the messages 
ore coming liack with great regularity The American 
Ilndln Relay I-eague, composed of the amateurs of the 
United Suites uml Canada, sent Mr Donald Mix, an 
expert radio iqa-rutor, with the MacMillan expedition, 
and all the amuteurs are standing by nightly In their 
endeavors to hour MaiMUlun. 

So much tor going out” part of radio. But how 

about the “romlng In ' part? That Is the feature which 
combats the worst terror of arctic exidoratloa — soli- 
tude 

Simple enough. Our broadi anting stations take care 
of the arctic explorers. Each Wednesday evening at 
midnight. Central Standard Time, we talk to Dr, Mac- 
Millan from the Senlto Edges uter Beach Hotel broad- 
casting station, WJAZ, and give him not only a rdsumd 
of the week’s news, but also the messages from his 
friends and relatives and from the friends and relatives 


of his crew of seven men. And this takes place In the 
spoken word, please note, and not the awkward and 
slow dot-dash code of the radio telegraph Aside from 
this personal service, MacMillan and his men are 
enjoying radio programs to llu. utmost — music, talks, 
sporting events, and to on. Where Is the solituds of 
the far North! 

The Laborer and His Hire 

N THE series which has now come to carry 
the title “Psychic Adventures," the articles 
describing Mr Bird's experiences with 
Messrs. Sloan, Powell and Hope placed em- 
phasis upon the claim that these mediums do not profit 
financially from their medlumshlp. In advancing this 
claim, we were merely repeating what had been told 
Mr Bird, In Urn don, by persons who were In a position 
to know the facts. 

Since the uppoa ranee of the articles In question, we 
have heard from Sirs. McKenzie, of the British College 
of Payililc SUence. It is through Mrs. Mchensle that 
ftnum-inl arrangements with these and other mediums 
are tuude , and when she speaks, we may substitute, for 
the belief that she “ought to know" what she Is talking 
about, the positive assurance that she does know The 
fuels, according to Mrs. Mckensle, ore not quite so 
simple as they hnd been made to uppear by those eager 
to pnl the mediums In the most favorable light possible. 

Mr Sloan, go hug ns he remained in Glasgow, liter- 
ally received not n penny for his medlumshlp Wh® he 
came to Ismdon, however, employment wus found tor 
him at common Inbor, paying him ninety shillings per 
week— well above the prevailing scale for such work , 
and In addition, front College funds, one pound per 
week vraa laid aside for him against emergency 

Mr Powell gives many sittings to his friends, either 
with no (barge or with the mere remission of his 
expenses. But when he comes to London, lie leaves his 
business tor a week at a time, nnd It Is at once 
proper nnd necessary that Kb receive compensation tor 
this. Mrs, McKenxle does not speak In pounds and 
shillings here, but she characterises the fee which Mr 
Pdwell receives for his monthly appearance at the 
College us "handsome " 

Mr Hope A at calculated whut ha could earn at the 
eurpenttrs bench In the time occupied by a photo- 
graphic sconce, and hat fixed a charge accordingly But 
this chnrge applies only to those who go to him at 
Crewe, nnd even then, many sitters give him a ten 
shilling note or even a guinea and Insist upon having 
no change When he comes to London, the same situa- 
tion exists, to less degree, its with Powell , and he get* 
enough to Justify the trip. 

The spiritualists who In argument slide over and 
even falsify these facts, do so with no reulIxuUnn that 
they are misrepresenting They are firmly convinced of 
the good faith of Lhelr mediums, and are Impressed 
with the large spiritual satisfaction which the soance 
gives tor a comparatively small return Peeling so 
strongly thst the medium gives more Rian he gets, they 
rush to his defense when the implication Is made that 
he works tor money And they defend him not wisely, 
but too well 

Sloan while In London derived, Powell and Hope 
habitually derive, no small part of their livelihood from 
thdr medlumshlp. Our spiritualistic friends would do 
tar better to ftce this fact than to seek to explain It 
away For the medium devotes a very considerable 
port of his time to his medlumshlp , and in a day whsn 
money alone mokes the mare go, why should he not 
receive a fair remuneration for this timet 

The condemnation of a medium on the mere ground 
that be accept* fees, the Implication that he should 
serve without pay, has always Impressed us os the 
height of hypocrisy Of course to the blatant iraud 
who swindles widows out of their Insurance money 
through “messages" from their deceased husbands 
these remarks do not apply Ws speak only of tbs 
medium who gives ordinary seances at a find or slid- 


ing fee and fits ho oblique return from Mg medluttiahlp. 

For after aU, even a medium must Uvs, Nobody has 
star suggested that the doctor ought to have s Job, on 
the side, at carpenter or back driver, earning Ma bring 
from this and giving such time as be can spare from It 
to the gratuitous beating of disease. Nobody has ever 
argued that the priest or the minister ought to take la 
washing to support himself, marrying and burying 
people and healing spiritual sores gratis, between turns 
at the wringer The medium, to the people be serve*, 
gives Just as rest a service as doss tha doctor or toe 
parson to his constituents. Why ask him to give It 
tor nothing! 

Unite Atlantic and Pacific Fleets in One 

D HK American Legion, In Annual Oonvontlon 
in 1022, adopted, unanimously tbs following 
resolution “We' believe that all combatant 
firat-llne vessels should bo concentrated In 
one fleet tor purposes of better training and more 
economical administration , further, that this fleet 
should be based where it con be maintained and ad 
ministered at the least cost to our government," 

Our late President assured us that to# Federal Gov 
eminent will have to practice economy tor many year* 
to come. Tills Is true of every department of the gov 
eminent , and since the Navy spends snnnsliy more 
than 900 millions of our revenue, It should practice rigid 
economy nnd stop only at the point where further 
reduction of expense would Interfere with efficiency 
Now, one direction In which a large reduction In 
expenditure could bo secured, la to reunite our prese n t 
disunited, first line battle fleet For nearly twenty 
years before the World War, our flrst-Une battleships 
were concentrated In a single fleet, baaed in the At- 
lantic, but In 1020, apparently for political leeenis. 
Secretary Daniels split toe fleet In half, placing part In 
toe Pacific and part In the Atlantic The moving of the 
more powerful half of our battle fleet Into the Pacific, 
together with Mr Daniels program tor building sixteen 
battleships, produced considerable anxiety In Japan and 
a counter-building program wag started In that country 
Happily, we have agreed to a 54) ratio hi regards 
Japan, with no development of naval bases west of 
Hawaii, and have signed toe Four-Power Treaty tor the 
settlement of any future difficulties In the Pad lie. As 
regards that ocean, nur Secretary of State has assured 
ns that there Is now not a cloud in the horlxon. 

There was never any sound military reason tor split- 
ting up our battle fleet , naval opinion Indeed was all 
against It Our shiest strategist Admiral Mahan, long 
ago warned the American people against dividing our 
fleet between the Pacific and Atlantic. He attributed 
the overwhelming of toe Russian fleet by the Japanese 
largely to toe fact that it was divided and each fleet 
defeated In detail “It U precisely the same," he 
wrote “In application ss well os In principle, with the 
Atlantic and Pacific coasts of the United States. . , . 
Concentration protects both coasts, division exposes 
both.” 

Concentration makes tor efficiency. The larger the 
fleet, the bettor training It affords both tor officara and 
men , since the maneuvers ore more realistic and simu- 
late more exactly those that would be required in 
battle. .The battle fleet Is a team, and team work Is 
essential How futile It would be If toe Harvard foot- 
ball team should train its Une In Cambridge and It* 
back field In Pasadena and thm bring them together 
on the day of an Important game I 
Concentration of the fleet, furthermore, would result 
in marked economy Our railroads and corporations 
consolidate to eliminate overhead and reduce expense; 
our battle fleet must do toe same to reach toe a»m» 
red. With the fleets united, fewer admirals vrtto thrir 
numerous staff* would be required. Ibere are bteDjte) 
toll*, supply ships, tugs, eta. serring the battle fleet »n 
the Pacific, and Idea Real vessels ierring the h arp" 
fleet to toe Atlanta. Oceoiidatu* >itl eUmiaAte 
many ot there atn&Sarigu, and nuke a Marked red** 
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tton to the number of officer* and men then required 
Bat where wtaall the united tingle fleet be bated? 
Now that til* to-called Japan ete menace hat vanished, 
there la every reason why the fleet should be bated In 
the Atlantic. Let at consider tome of these reasons. In 
the first place, there are eighteen states bordering the 
Atlantic, while only three border the Pacific, and those 
Atlantic states provided in 1020 for the upkeep of the 
Navy eleven timee at much revenue aa those on the 
Pacific seaboard. Mon than three-quarters of all our 
states end 83 per rent of the population of the country 
have a natural outlet on the Atlantic, and they pro- 
vide 94 per rent of the money spent by the Navy 
Baaing half of our fleet In the Pacific, at far away from 
the aenter of population, brings added expense and 
waste of time in transporting officers and their wives 
and famines out to the Pacific and then back again at 
the end of their tours of duty Several naval transports 
an now engaged in this work 
Since the industrial centers of the United States are 
In the east, it follows that most of the ammunition, 
stores, equipment, etc, an manufactured In the east, 
and half of these, If the fleet la divided, must make the 
long and costly transit by sea to the Pacific coast, there- 
by adding greatly to the expense. 

Last, but by no means least Important consideration 
In favor of a single fleet. Is the fact that the Atlantic 
seaboard has had many millions spent on It to develop 
Navy yards and bases for handling oar battle fleet 
Today these an all operating at reduced efficiency, with 
high overhead expwise, because most of the work for 
which they wen designed U now being diverted to the 
West Coast, when plans an on toot to spend millions 
more of the public’s money In developing bases, which 
con Just as well wait until there Is more money in the 
Treasury for such purposes. This Is no time to spend 
millions In building up new Navy yards, when then 
on ample facilities tor handling the whole fleet In 
the Atlantic. 


Hudson River Bridge and the War Department 

n r IB PROTECTION of our rivers and harbors 
against private encroachment Is one of the 
Important duties of the War Department 
Before any bridge can be thrown across a 
navigable river or any other kind of waterway. It 
must receive the sanction of the Army Engineers. It 
was because of those conditions that a public meeting 
was held recently In the Army Building, New York, 
for the purpose of hearing the arguments tor and 
against tbs great bridge which Is proposed across tlie 
Hwteon River, at or near Flfty-ntatb Street It angers 
wsU tor the future of this great enterprise that the 
meeting wee crowded, end that somo forty letters in 
approval of the bridge had been received as against 
three or tour against It 

Tbs principal objection, os voiced at the meeting, 
essn» from an unexpected quarter and certainly In an 
unusual form. Wo refer to the claim of one of the 
leading trans-Atlantic steamship companies, that, al- 
though the bridge was located os far up the river aa 
Fifty-ninth Street, it was yet so far down the river 
that It might prove to be an obstruction to the maneu- 
vering of the larger ahlpa when they are entering or 
Maria* their piers. It seems that the masts of some 


To those of ns who are familiar with the Ilndaon 
River, the location of tbs plan of the greet steamship 
«nfl the manner In which the biggest ships 
ace twang across tbs stream and coaxed Into their 
h ey tha, it wilt soam rather aboard to claim that a bridge 
Which la one-third of a mile dlriant from the piers 
coold to torfOra with tha docking maneuvers. A capable 
captain, to making tor a pier, does not orer-ahoot the 
mack tor twice tha length of Wa own ship, and if he 
thpnld fio oo ha would provs himself to be tocompetmt 
o*4 a condidata tor reprimand or m*nl«al. Tho 


the city, which now asks that. In return, they ahull 
do not) ling to obstruct a great project which alms at 
the solution of one of the moat pressing transportation 
problems of the city and the Metropolitan District. 

The Industrial Fellowship System 

HEN future historians tell the story of the 
Industrial development of the Twentieth 
Century, If they have a Just sense of propor- 
tion they will lay due emphasis niain the In 
creasing cooperation between Industry and science 
which has been such an outstanding fact of the pust 
two decades. Our renders will remember the Illuminat- 
ing articles contributed by the late Dr Robert Kennedy 
Duncan upon the Industrial Fellowship System of which 
he was the originator Tills wus placed In experl 
mental operation primarily at the University of Kansas 
In 1007, and It wus Inaugurated at the l Diversity of 
Pittsburgh In 191 1 Two years later, the present Secre- 
tary of the Treasury and ills brother established the 
Mellon Institute of Industrial Research on a permanent 
basis, anil their continued financial support has mude It 
possible to bring Hie system up to Its present strong 
position. 

What la the Industrial Fellowship System? Its aim 
Is to promoto Industrial success through scientific re- 
search, that Is to my, to find new matt rials and new 
processes for Industrial development, and to advance 
manufacturing through tlie application of scientific 
methods to Industry Its melliods of operation are aa 
follows an Individual Industrialist, u company, or an 
association of manufacturers, having a suitable prob- 
lem, or several of tlieni, requiring Investigation, may 
become the donor of an Industrial Fellowship, provided 
that the problems are of stlflli lent scope to warrant the 
services of at least one man for a period of at least one 
year, and provided, also, that there Is no other Investi- 
gation In process In the Institute on the topic suggested 
hy the prospective donor Thanks to the generosity of 
Secretary Mellon, the Institution Is < ntlrely independent 
and derives no financial profit from the Investigations 
which It imdcrtakes Therefore, It la in no arose of a 
commercial nature F urtliennore, the executive staff 
of the Fellowship devotes Itself to the interests of the 
Institute (which, by the way, is a part of the University 
of Pittsburgh ) , without outside remuneration 
It should he explained here that the donor provides 
a foundation sum sufficient to cover the nnnoul cost of 
tho Fellowship Including operative charges, purchases 
of all necessary apparatus, und pays the salary of the 
research man or nan selected to work on tlie particular 
problem. The Institution on Its part selects the Indus- 
trial Fellow tor the particular Investigation which Is «n 
trusted to him snd to this he devotes his entire time 
Also, It furnishes laboratory, library and consnlattv* 
facilities, but all results obtained bv the Industrial 
Fellowship belong exilutdvelv to the donor 
Although the results of the Investigation are conflden- 
llal, many of the valuable data obtained are, by the 
courtesy of the donor, available for publicity and, as 
onr readers are aware, no small part of this material 
baa appeared from tlmo to time In the Sciehtd-ic 
Ajmoicax. 

Highspeed Electric Traction 

n N A recent issue, under the heading "How 
fast shall we travel,” Jt was shown that from 
fifty to sixty miles an h6ur is the maximum 
schedule speed on the best appointed railroads 
here and In Europe. The limiting factor Is the length 
and weight of tho trains which are necessary to meet 
the ever Increasing demands of passenger travel It will 
be possible to moke a considerable Increase In the speed 
of express trains only by reducing their slxe and pas- 
senger capacity To haul a steam train of twelve to 
fourteen heavy cars at an average spaed of from sixty 
to seventy miles on hour would call for a weight of 
engine beyond the capacity of our existing tracks, 
bridges and tunnel cl earanc e s 


If the speed of future railroad travel Is to lie materi- 
ally Increased, It cun 1st dime only by the adoption of 
electric traction and the use of multiple- unit trains. 
The multiple-unit method tiennlts of a great Increase In 
the total horsepower without exceeding tho loading 
limit tor rails, bridges and structures. 

The fastest speed evpr made on a railroad was 
achieved some 20 years ago In Germany, on a military 
railroad between Berlin and Kossen, where somo costly 
experiments wire carried on to ascertain how high a 
speed could be obtained on steam railroads under elec- 
tric traction, and at whut expenditure or power The 
experimental runs were progressive The speed Soon 
passed tho 100 mile iier hour mark, and thro rose, suc- 
cessively, to 110, I JO and finally to 130 miles per hour 
The limiting comlllltms were found to be not In tlie car 
but in tlie track, which proved to be unublo to stand up 
under the severe stresses Imposed upon It , and this In 
spite of the fact that It was specially prepared tor 
these trials. 

We are thus brought to the conclusion that schedule 
speeds of 100 miles hu hour can bo attained only where 
the topography Is fuvorable to fairly level and straight 
lines. Even under these conditions It would be neces- 
sary to design a special rnndhcd and track of costly 
construction, Involving many tunnels, long and costly 
emUmkmcntu, the elevation or depression of the tracks 
through all towns und i ltles, and tlie complete elimina- 
tion of grade crossings Also, the rend would have to 
lie equIpisHl with some form of automatic train control 
simple, rugged, and almolutcly reliable 

But when, if ever, such n read were built Its cost 
both for construction nnd maintenance would be so 
grout that Us use would Is restricted to those whose 
purse was drop or who, by reason of emergency, were 
willing to jmy n high price for an extra forty to fifty 
miles per hour of Bpeed 

Thoughts on the Threatened Timber Famine 
HAT WE bail to saj in onr September Issue on 
the possibility of n Umber famine hns brought 
to this office a thoughtful letter from Mr 
James D I Wood, In which he suggests that 
In considering tlie world's diminishing supplies, a dis- 
tinction should lie made betvvei a coniferous woisls and 
hardwoods, and directs uffenllon to the vnst area of 
hardwoods In Hit troplts width bus jet hurdly been 
touched When the stnrilty of coniferous woods be- 
comes so nmili a fait us to raise tho prices of lumber, 
It will be more proiltabli, lie MIcvcs, to tako oul many 
of tbeso tropical liurdwtsids Hum to attempt to ralso 
the comparatively slow growing hardwoods In our more 
northerly climate 

Then the question Is asked, whether It would not be 
wise to consider conservation under the two separate 
heads of proteitlng our vvntirslieds and of carrying on 
forestry us a paying proposition. Tlie Weeks law and 
other similar statues afford protection to watersheds 
and natural parks, but, according to our corresiamdcnt, 
"It yet remains to he demonstrated what pulley will best 
prevent a Umber famine,” nnd the work of the Forestry 
Produets Laboratory at Madison, mueh of which has 
been described In tho Si na rim Amksicajv, Is referred 
to as giving tbe country much valuable asst stance to 
forest conservation. The greatest enemy of our forests, 
tho one thut does far more damage than the axe of the 
lumber inun, Is tho annual forest fires. The government 
Is doing much to combat the fire menace. Congress 
should famish It with funds to do much more 

In Ids plea for putting the question of timber preser- 
vation on a strict business basis, our correspondent asks 
whether It would not be false economy to plant all waste 
lands simply because they are waste. It should be done 
only when It Is certain that such lands wonld yield m 
profit In return, and the suggestion Is made, that be- 
cause of the more rapid growth of tlmlier In the south- 
ern than in the northern central states, It might be more 
profitable to do our planting In the southern states, 
even though tbe freight rates remain high. 







SCIENTIFIC AMERICAN 


Another Mediumistic Failure 

Our Committee Sees "Independent Writing” Produced by Substitution of Cards 

By J. Malcolm Bird, Secretary to die Committee of Judges 


WM\ tills count!-} butt Hammer, tie met * Y, therefore, reprom® 
Wm\ medium residing in one of oar mid-west- communlcnnfs dlctatl 
Tfl era titles. He bad no oti|Mirtunlty for a name herself, someth 
JH sitting with her, bat she showed him a times, however we we 
■ ■ -I large quantity of affldavlls which had penmanship which Is 
Iven her by persons who had sill and bet® con- mnnlcunt , sometimes 1 


s that of the alleged communicator Mrs. encountered claims remotely approaching lira. 7a. I 


Y, therefore, represents Effle as actually writing to the shall, therefore, make It quite deer, before taking up 
: our mid-west- communicant’s dictation, and ns sometimes signing the any of the collateral aspects of the sittings, just how we 

Kirt unity for a name herself, sometimes leaving that to him Some- know that the writings produced in our presrece were 

showed him a times, however we were told, the entire message Is In a not genuine. 

Its which had penmanship which Is presumed to be thut of the com- The first sitting was held In the Scats vine Axmauf 

and bet® con- mnnlcunt , sometimes It Is dlstlm tly recognisable ns that editorial rooms on October 8th. Wo had procured the 

value of these of ttie hatter}’" , and other alternatives occur ores- necessary cards from a local stationer A package of 48 

trongly, and he slmmlly Direct personal messages from Uflle ure often of them bad been counted oat and was tamed over to 

the medium at the beginning of toe 
seance. She tried, with one "battery" 
or another, to r about an hour, and 
finally confessed failure, expressing 
confidence of better results next time. 
Now and again she tore up one or 
more cards, as soiled. Mr Lehmann 
at one stage made a mild attempt to 
take these fragments from her and 
throw them In the waste basket. It 
was not at all a determined effort, nor 
one that Mrs. Y would have had to 
exert herself to defeat. She did de- 
feat It, retaining toe fragments to the 
end of the sitting, when she handed 
them to another sitter for destruction 
After the medium had gone, the 
room was thoroughly oearched and all 
fragments of the cards recovered. 
None of them had been tom Into 
small pieces, and It was possible to 
patch them aU together. When this 
had been done, we had only 44 cards. 
Oar Impressions during the seance 
had been that If. under the given con- 

• ■« who “ •* the mom ent the sit ters supposed to be " t “; , J3«5«d *'*•*'«• 

living, is in a brilliant gold pigment, which tinder microscopic examination shows frnud wonId neeoemrily Involve the 
actual metallic crystals substitution of previously prepared 


vlncetl that slie was genuine The fail 
documents was such us to Imprcvn him 
brought her medlumshlp to our atten- 
tion We communicated with her, ond 
she agreed to come to New York and 
sit for our Committee 

The ornamental material on these 
pages will havo caught tlie render’s 
eye und Informed him that he Is to lie 
told tlie story of an attempt to pro- 
duce psychic phenomena through 
fraud But as we Imve often cniplm 
slsed, we nre Investigating, not medl 
urns, hut phenomena The Identity of 
sn unsuccessful medium — even of a 
fraudulent one — Is therefore no peril 
dent part of our story, and we shall 
withhold this Indy’s name, as we w lth- 
held tlmt of our medium of last May 
For present purposes she shall lie 
Mrs. Y 

Parti) through correspondence nnd 
partly through personal Interview 
after the medium’s arrival In New 
York, we learned the general charac- 
ter and the procedure of her manifes- 
tations. Their classification would be 
Independent writing The messages 
are produced upon pieces of card or 
paper, through the apparent Instru 
mentality of flowers, leaves, etc 

The flowers used must be of colors 



s "soft ” From them she obtained, presumably always In suitable chlrography and our conditions, we were most reluctant to believe 

tala und leaves. For thp The Editors and Committeemen in advance, und see- that the writing could be actually manufactured. 

writings she hnbitually eral sitters during the seances, asked the medium where, fraudulently. In our presence. The disappearance of five 

y heavy stock, about five In the pile of cards, the writings usually came On this cards seemed to confirm this view Bat we could have 

■ attack she handles nny- point she contradicted herself repeatedly Now she no Idea whether our own cards were to be substituted 

lred or more of these. would tell ns that the writings appeared only upon beck, or whether they were to be used as samples from 


The first step Is to place the fragments of the flowers cards adjoining flov 


among the cards. No attempt Is made 
leave* between every two cards , they ai 
In considerable quantity here and 
there through the pile When this has 
been dime, the curds, of course, are 
rather wabbly, and cannot be stacked 
accurately Mrs. Y takes the pile 
loosely In her right hand, and the 
usual procedure Is to hold It over the 
head of some member of the group 
whom she recognises ns her "oppo- 
site * Him characterises herself as 
magnetic, and requires that the "hat- 
terj,” as she calls the collaborator, 
Shull be “electric” 8be gravitates 
toward males In preference to females 
and toward dark complexions rather 
than light After holding the cards 
uim® the "battery’s" head for un In 
determinate period. It Is found, to 
quote her own explanation, that “the 
coloring matter of the flowers has 
been precipitated by the psychic oper- 
ators to form written messages U|k® 
the curds ’ These messages are not, 
as one might Infer from their mode of 
prodmtlon dime in wide sloppy lines. 
The effect Is ontlrel) that of actual 
penmanship In coloml Inks The me- 
dium does not profess to understand 


which other cards would be obtained for tola purpose. 


rf* 


o get petals or tlie throe or four bottom or top cards, und several times The former procedure would be toe safer, but would 
> merely placed when the curds were examined for possible writings be opm to the objection that the number of writings 

which could be produced under It 

would be limited. 

For the second sitting, held In our 
office on Thursday, the 11th, wo bad 
to meet both these possibilities. The 
medium, on turning over to me the 
cards that remained after Tuesday's 
session, had requested that these Iden- 
tical cards be employed on Thursday, 
since “they would probably have a lot 
of magnetism left In them" from her 
handling. After I had rejected a few 
badly stained ones, there remained 88 
cards. These were marked by tiny phi 
pricks In one corner of each card, and 
all the cards placed with their marked 
sides down. The lady, however, 
whether by accident or because she la 
a good psychologist, tamed the pack- 
age over In placing it upon her little 
work table. She sat down at thla 
table and, under pretense of looking 
for dirty card*, examined the pack. 
The flret four or five cards she scru- 
tinised with an extreme of care quite 

_ , , . _ Incompatible with this explanation , 

This distinguished communicant, on the other hand, writes in a reddish fWd ink which, then, looking for all the world like a 
ander extremely high magnification, shews no grain or other structare. Stray crystals penon who had found what lbs 


of the penmanship is slwajs of great in 
In response to questions, explained tl 
spirit guide named Elite Kille, if I nm 
one of tho local reporters, la a sort of i 
the beyond She has her own charaeti 


the details of the process, all she goW hen and there indicate that this card was written with the same brush as the Bought, she went through the rest 

.one pictured above more rapidly, rejecting one or two 

which wore no dlrtlor than the others. 

s Identity she Insisted that the searcher look at every card. These I had no doubt tiutf she bad found the pin marks, and 


interest, Mrs. Y, contradictions were repeated so flagrantly from day to 
that she has a day that the attention of the most sympathetic sitters 
nny borrow from was drawn to them. 

f stenographer of If the phenomenon Just described occurred genuinely, 
rlerlstlc penman- It would, of course, be one of the most extraordinary of 


the other Investigators agreed with me. 

While thus examining the cards, lira. Y asked nm 
whether the cards seed os Tuesday had besn counted. 
It was with difficulty that I restrained a smite as I 
told her yes. Bh# expressed gratification at our tow- 


tolp. nnd the messages are often in It Sometimes, how- all .psychic manifestations. Indeed, It would probably be oughnese, and I was highly gratified at barm During 


r, the signature la different, and may 


tUs sitting aba again tore up cards, but thla time tos 
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tore thorn m minutely that, within a reasonable time, Z 
Couldn’t patch then together Into whole canto So I 
weighed them, and found that the fragment* were 
exactly equivalent to eight cards, since we had got 
back 20 whole card*, the account balanced tor till* 
seanc*. I could not avoid the conclusion that the 
medium had hoped to make this accounting Impossible, 
and thus to destroy our confidence In any acco unting 
which we might think we bad made for the previous 
Bitting. 

We had anticipated, and Indeed had rather hoped, 
that the pin marks might be found They bud served 
their purpose, for future sittings we had adopted a 
different plan, and we were very glad to have the 
medium’s attention turned toward such things as pin 
pricks. Packages of 48 cards had been made up, and 
sent to tha trimmer For the third sitting, held to this 
office on Monday, the 15th, we had three such pack- 
age*. Off the cards of one, 1/82 Inch had been trimmed , 
off those of the second, 2/82, off those of the third, 
8/82. The trimming wus Ht the end, leaving the height 
of the cards unaltered Tills expedient had been dw Ided 
upon after the first sitting, during which we had ob- 
served that the manner to which the medium held the 
card*, and the presence of flowers, etc, between them, 
would mtke It difficult or Impossible for her to detect 
the discrepancy to length, either by eye or touch, unless 
she explicitly looked for It 

At the third sitting I handed her one of three pack- 
ages, the one of Intermediate length Two cards were 
missing at the end of the aeance, after which I de- 
stroyed sixteen on account of stains. Like the first and 
second sittings, this one was wholly blank to Its results, 
and we were beginning to wonder whether we should 
have to send Mrs. Y home without having seen Iter 
writings. Toward the end of the sitting, while tlie pos- 
sible reasons for the repented failures were being dis- 
co seed, It was suggested that we go to the open air for 
our next meeting Mrs. Ned Wnyburn, of Bayslde, L. I , 
was present as a guest of the staff, and she offered the 
use of her lawn. The sitting at which the writings were 
finally obtained was therefore held to the country on 
Tuesday, the lath. 

Mrs. Wnyburn and I supplied tlie necessary trans- 
portation I took with me nil three seta of trimmed 
cards — 81 to one, 40 to eat h of the others. The two full 
packages went Into use, the short deck remained to my 
pocket Under circumstance*! detailed below, we ob- 
tained writing on five cunts. For various reasons, It 
was difficult to make certain that all the cards had 
bean gathered up, with this reservation, the count 
showed that seven cards were missing If none was 
overlooked, this would mean that twelve were with- 
drawn and five substituted. 

Owing to the presence of the Time* reporter, and to 
the necessity that two of the company get back to tbs 
city quickly, all examination of the cards 


if »*o»thsre been a failure to distinguish tlee substitution under our very eyes. Not necessarily 

0ur *» » brilliant white, the how she did, but at least how she oosl i. On tills point 
^Pho * dt *' la< * IIy e ™ yl * h a preliminary remark Is to order Our conditions are to 


medium's decidedly grayish 
The micrometer shows further variation In ten 
thousandths of an inch, the written cards gage, one 
120^6, two 121 and two 12H4 Gaging about a hun- 


r cards, the thinnest I find Is comfortably produced If th« 


o case worked out with the view of preventing a 
ledluui from operating fraudulently The lust thing wo 
'ant is to he obliged to reimrt that no phenomena were 


over 122, Ibe average Is a shade over 128. Gaging In make him think that 
groups of five confirms that the 

written cards average a full two — — — — — 

ten thousandths thinner than 1 

ours, 

An even more startling way of iisisji. H 

putting this will lie evident if we 
realise thnt all of the written 

curds are thinner than nag of AUKwrfr 

ours. Approximately 100 <anla An* 

were at the medium's disposal rr-i • 

for this sitting S, lectlng five of * mM-I* yib 

those nt random, for spirit writ- ! B AS Jhnl • Aft 

tog or any other purpose, what is I LI „ , 

the chance of hitting u]s>n the ■§ H AftsWyAow 

thinnest five? Approximately one H - - , .jfc™™,., 

to tun billion! H wyey*,, 

Nor la this all It actually 

from our supply, the five written “"‘"3 *“ Ur 

cords were subject to my [in lint 
Innry selection as well ns to tlie 
flnnl one by tin ‘‘spirits,” tin, 

figure for selection from among , . 

500 then applies, rather tluin that ‘ * 

from among 100 It, as nppears — — 

the fact, they are really the thin for lb .' T°- 

nest five of the entire lot, the V 

chnnee of their accidental choice h*r guct. Mr lmmu. u • contributor to our cot- 
ls one to 150 trlllbnis' omB * *" d Jon “ • New York 

Ninety of our cards (the full _ The < * h * r lntro * wtl ™ 
length ones, as ured at our first The arrangement of the group at the 

Hitting) weigh 9-1 otmci* One cntlcal moment in the Bey side Htance, 

ounce being equivalent to J835 w ® en ^ ™ time in tour wMiomi 
grams, tlie weight per card may opportunity for substitution existed 

lie calculated In lie 2 00 grams, on 

the average The medium's cards, as we are obliged to venlent place, which 

weigh them, cam the writing, which lias a very appro- she might have plant 

clabte weight when measured on n dellcnte ohemiral tlie search nud gone 

balunce ltul, even with tills handicap, our cords are and conceal them on 

heavier than hers. Weighing five of ours of average were sueli us to make 

thickness, against her five, gives a differential to our other alternative In i 

favor of 0 17B grams — say 18 grams, for round mini "seurtli' of the medli 
hers. This fumes to 00811 grams i*-r card, or 1% per On the lawn, the i 
cent If we could weigh I lie medium's cards wlthont though In our office »l 

the writing we should certainly double this, nt the coolness uncomforlabl 
very least an mercont, and Mr 

Finally, the texture of the writ ten-on curds Is quite horse-blanket of an < 


different from that of the cards supplied by u 
stationer has examined both kinds with his exp< 


anfnrtably produced If the medium Is a fraud, our tusk Is to 

Gaging In make him think that It Is safe for him to do his stuff, 
w Idle ut the same time providing 
meana for detecting him. It waa 
f with this viewpoint that we set 

-w«*J4.w*r up the conditions for Mrs. Ys 

W ke yo ** .1 pi rfomiane* Fnke or genuine 

'rT * we had to have conditions under 
f"*'" whl< h she could and would work 

_ IV e should not have searched 

¥n jy __ her at all, save nt her own Insist 

• <£?*** K,r *y-. ence She did Insist, on the first 

A, met sluing to our office, and Mrs. 

JlrJhry . Aft Btrd, Mrs. Lescarbouru and three 

M r . ■ Aft Am stenographers disrobed and exara- 

toed lnr lo their best uhillty, In 
B rCmmiytm u private office She did not 

ilog, but at Bayslde she did 
luwhwi/w InsIsL Mrs. Way burn and her 
mother accordingly did the him 
ora Mrs Wttylmm reports that, 
after being searched hut before 
| — resuiulng all her garments, the 
medium stepped Into Ihe bath- 
r.. _ I room, uhme, for a short time 

r*. Kirby »»d SfvfogtrU mrr A operator would, W* 

>7 burn n Aunliy and Urn. Erapcy «u hribw, have confidence that ftbe 
Mr isgsUi u « contributor to our col- would be able lo conceal a few 

xw »Ttur* nid nXTntiId^rti^ Port * r tadex cnrd * w,IPn ' n ° ami- 

TV. .» .V. . ... *eur searcher could find them. 

’ ^ommt In thI h Hsv^U P i ,‘if n,,t fhoV WO,,ld thvD doubtless be 
the first lime In C 

rtunlty for substltatlon existed tlnf[ henwlf fu n y t„ 

transfer them to a more con- 
obliged to venlent place, which had alrendy been searched. Or 
cry appro- she might have planted them to the bathroom before 
■ Chemical Ihe search nud gone there jwrtly dressed to recover 
cards are and conceal them on her person Tlie circumstances 
if average were such as lo make Ibis possible, but we prefer the 
lut to our other alternative In any event, we must Insist that our 
mnd mini ''ueunh' of the medium be not taken, seriously 
»r 1% per On the lawn, the medium complained of the chill. 
Is without though In our office she had found warmth rather than 
to at the coolness uncomfortable and InhlbltUe She asked for 
an oviu-cont, and Mr Jones supplied his — ii regular 
Is Is quite horse-blimket of an overrout, with Immense pockets. 


Our The medium "wuniieil her hands’’ 


waa deferred , for, once this was started, 
we could not tell, to advance, how lengthy 
or elaborate a process It might lie. We 
therefore made, to the Committee's name, 
the very obvious and non-committal state- 
ment that the medium had made out “a 
prima Jade case.” Perusal of the story as 
It appeared to various newspapers would 
indicate that the editorial profession is to 
sad need of renewing Its acquaintance 
with the dictionary, so far at least as 
these words are concerned. 

AM tha cards from the sitting were pnt 
to one package, and deposited to my 
pocket In my car I took the reporter, 
Mr Leecarboura and Dr*. Carrington and 
Prince Mr Jones we dropped at Fifth 
Avenue, Dr Carrington at Columbus Cir- 
cle, Mr Leecarboura at 125th Street , Dr 
Prince I drove all the way Inane to Mont- 
clair Dropping him there at 9 o’clock. I 
reached my own home to Scotch Plains at 
9 45, and within three-quarters of an 
hour I waa able to call Mr Leecarboura at 
Oaten and assure him that substitution 
had been practiced. 

Tha moat damning Item waa that of 
length The five cards bearing writing 
ware all of tba same length as thoae used 
at our first sitting, and therefore 1/82 and 


y'VN October 16 there mere produced for the Scientific American 
If /mcihgatmg Committee, 6j) the medium Mn Y, five card i with 
“ipinf menage j," alleged to be precipitated upon them m coloring 
matter extracted b]> the pt)>chic operator i from floltcri and a gold bracelet 
On critical examination, the Committee finds that these cards are not of the 
lot supplied by them for this seance, but mere brought m and substituted for 
such cards This decision is based on (he following considerations 

I. The cards supplied for this sitting were 4 29/32 and 4 31/32 inches 
long Those on which the writing was produced were five inches long, the 
same sue as the cards supplied for a previous silting, some of which were 
musing after that sitting 

H The cards on which the writing appears are of a distinctly grayer 
color than those supplied bp the Committee 

Iff The cards on which the wntmg appears are, on the average, two 
ten-thousandths of an mch thinner than those supplied by the Committee 

IV Every card wnlten upon u thinner than any of the cards supplied 
by the Committee The chance that this would occur, tn accident and by 
good faith, u one m 150 trillions. 

V The cards on which the writing appears Weigh, on the average, 
0 036 grams less than those supplied by the Committee, m spile of the fact 
that they must be weighed with ihe writing The difference would be at 
least doubled If thu could be avoided 

VI The texture of the written cards, as examined by an expert, u more 
mottled and leu even than that of the cards supplied by the Committee 


Hie)) of the substitution waa achieved, 1 
must fall back on Dr Prince s obaerva 
Hon*. At all sittings he bad been watch- 
ing for the occurrence of a blind angle, 
lx hind or beside the medium, so placed that 
In their poslliuns of the moment none of 
tlie sitters could are Into It In our office, 
when not iictuully surrounded by the audi- 
ence the medium had fated such a wide 
send-cirile thnt no blind spot could exist 
Moreover, her hnck was to an open court, 
ncross whit Ii our clerks were looking on. 
Mrs. V wns uneasy and suspicious about 
this, even after we drew the curtains osi 
the offending windows 
At Bnysldc, after several rearrange- 
ments, the mndltlim diagrammed was dltl- 
uiutelt brought nlsnit, with tho nudlmce 
In n long narrow horseshoe, Dr Carring- 
ton on one horn and his Immediate neigh 
hors roMs-d of some freedom of motion by 
the fatt Hint rhev sat together on benches 
rather thnn alone on chnirs From here I 
quote Dr Prince’s report to mp 

‘‘Mrs. Vs practice Is to place the pack 
upon the head of some person present and 
she has made gnat show of holding out 
her left arm at tho stipposedh dedslve 
moment, to show thnt It 1ms nothing lo do 
with the phenomena But flnnllv at Bny- 


8/83 inch longer than those which we put 
to circulation at Bayslde Their number, however, was 
a coincidence; they were not our missing cards from the 
first sitting, substituted back, as the following facts 
show. 

Ik color they deviate from our cards to a surprising 
degree. To a score of persons I have handed a pack of 
Six cards— the five written ones, phis one of oura-so 
arranged ante expoea a little of the Wank end of each 


and has made affidavit that the cards which I showed 
him as ours were actually of those supplied by him, 
while the flTe thnt cerry the writing were nut supplied 
hy him. and arc of altogether different stmk. 

The case, strtetly speaking, Is complete with this 
showing, but there are other points of extreme Interest 
In the first place, many readers will doubtless feel that 
It ought to be explained how the medium could prac- 


slde, when Dr Carrington wns seated at 
the extreme right of tht semi-circle, she placed the 
enrda upon his head taking n position which shielded 
her left side from the entire company At this moment 
I saw that her left arm was at her sldi, contrary to 
her usual practice. She then brought the pack of ards 
In her right band down to her left, while Hie lutter was 
still shielded; then Immediately both hands were 
(Continued on page 441) 
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Our Abrams Investigation — III 

Comments on Our First Test and a Look Ahead to Other Tests and Studies 

* , By Austin C Lescarboura 

Muu<iac Editor, Scnwnnc Axuicav, Secretary to the Satimnc Amucak Abnou lawtfritlwi Coaataw 






Perhaps the moat appeal 
Log among these work* are 
the fine sailing Teasels which 
stand there, gaunt and suit. 

Hit* line old aristocrats of a 
former day. with their frticfc- 

Ail prows lifting high above Bemsins of the historic old “Granite State,” ready for the salvager The timber* in old ships such a 
the water With the coming this one Bad a variety of uses 

of the war, these old selling 

ships found a use, and from oat of harbors here and of them, date buck almost to tlie opening nf the Erie • rents to the radio trim 


there along the coast, came to do service as freight car- Canal Farther along the si 


Tiers. Their period of service, however, was short, and Its name recalling the gaieties of fifty years ago when telephone line u 

at the close of the war many that were not sold abroad she whs the queen of river boats and her decks, ns site anqillfli ntlon b\ 

found their way to the graveyard. went up and down the quiet waters of the Hudson, re- cuttles had to he 

Many types are Included among these old sailing sounded with music and the shuffling steps of the dances i.e , the possllill 

ships. Among them are representatives of thoeo beautf- popular In those days Close by Is another famous rarefying a I thou 

ful vessels, the clippers of the fifties and sixties, prob- bust, the old excursion barge, the '■Columbia,'' mentor- any necessity ft 

ably the most perfect merrhant craft thut were ever able in the nilnil* of the sporting fraternity from the one service to 111 

propelled hy sails. In their day, the best of them sur- fact that here John I-. Sullivan fought one of his speuktng and II* 

passed the steamships In speed That was In the famous battles. n “distributor' 

period when the United States stood In the forefront Of course, the most striking group of vessels Is the principle, 
of the ocean-carrying trade. For many months, one of closely pecked fleet of subtnnrine chasers, sixty of A nt w Lorens 


Denmark, lin* Just been con- 
nected a lih Copenhagen by 
a comhlnntlnn of radio and 
aired telephone systems, sult- 
w niters at both ends com- 
municating with one another 
without any special uppa- 
1 ralus merely liy calling up 
» such aa (he exchange in the umuuI 
manner While the transmis- 
sion of weak telephone nir- 
adlo transmitting Mtatlnp and in a similar 
:mnsfi r of fci hie nrt lvlng Impulse* to the 
r ut the revetting end entailed u mi I talilo 
b\ means of Minium valve*, special dlin- 
i tie ovoreoini In Insuring a duplex service, 
‘Utility of simultaneous transmitting and 


■ clippers of the fifties and sixties, prob- boat, the old excursion barge, the “Columbia,'’ mentor- any necessity for the suhscrlls-r to snitch over from 

perfect merrhant ernft thut were ever able In the mind* of the sporting fraternity from the one service to the other The pro|ter distribution of the 

ills. In their day, the best of them sur- fact that here John I-. Sullivan fought one or his speuktng and listening currents Is effected by means of 

ntmshlps in speed That was in the famous battles. a “distributor' working on the Wheatstone bridge 

Ite United States stood In the forefront Of course, the most striking group of vessels Is the principle. 

rrylng trade. For many months, one of closely packed fleet of submarine chasers, sixty of A m yy Lnrenx-Pmilson transmitting stntlon has lieen 
eating of the prm hied near f.ynghy nt the 


derelicts eras the “Granite 
SUts," which was brought 
over here from across the 
river, after being burned at 
her dock, to be broken np 
for the copper, brass, etc., 
that was In her Subse- 
quently, while being towed 
north for final breaking up, 
the “Granite State" caught 
Die again and went to the 
bottom This representative 
of the old three-deckers dated 
from the time of sail power 
and the smooth-bore. Mot 
Bar from her stands what 
wsa once the flagship of the 
Mew fork Yacht Club, the 
“Htoetra.” In her dismantled 
•sandmen, she to hardly rec- 
ognthabte, and seems to he a , 
gjrmbol of the familiar trag- 
tdy which made her owners 
wish never to nee her again. 

Then we notice the old float- 
ing dry docks, dating from 
Hoamt only knows how 
stany dscadea ago. And of 
Mors# tit* fighter, that in- 
d{apsMabl« slement of bar- 
hoe trail*, forms a eonsptou 
oua part of tbs assembled 

fife Hwt t atoo ars to b e ytow sf a esetiso of lbs ship graveyard, with a large fleet of submarine chasers in the right 

JjgJ an* foreground. The background to formed by the n»*town auction of Manhattan bland 



transmitting Mntlon ha* lieen 
pmy hied near Lynghy nt the 
Copenhagen end on Isolated 
limp atrial on a 25-meter 
mast la-lug used to recvlvo 
the electric waves. The re- 
ceiving plant I* Inntailed In 
the Island of Ainnger to the 
mini beaut nf the Danish cap- 
ital At the Ihimhotm end, 
another Lorens - Ponlsen 
transmitter lia* been in- 
stalled at Ilutnmeren, In 
the northern angle of the 
l*lund the receiver being 
situated near Rilnne Harbor, 
on the went era coast 
Successful radio telephone 
tests between the Copen- 
hagen and Bornholm appa- 
ratus, on the one hand, and 
Berlin, on the other, were 
made previous to the opening 
of the new service, thu* dent 
onstrutlng Its possibilities 
under conditions mure exart- 
lng than tin- dntlv routine. 
Other tests were maile be- 
tween Copenhagen and the 
American steamer “Unlteil 
States," whins- 1 aptuln, while 
on the high m a remained In 
permanent h lephune eomntu- 
ntcntlon yy 1 1 h Copenhagen 
telephone sulwrribors, very 
nun h Ilka our tests with tt-n 
8 8. "America.” 
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Uftt Tfc. auction dradn “Cydoas," tbo procrtr at tko Toronto Harbor autborltio but loured to tho ooolruoton for tho Qi»«i»too-CWw»w» pom projret. Jtifki Thu dndes "IUn" aWaf » 

Irm brook uorth of Boennaato (IMS) 


Two famous d rod tea engaged In important work 

Some Great Dredges 

Monster Grab-Buckets that are Able to take Fifty Tons of Mud and Rock at a Single Bite 

By J. F. Springer 


===|\rAVATINn apparatus hit* been greatly 
EH developed because <if tire demands made 
*|H by general construction In tire United 
MU states and lOurupi parihulurly stub 
mi great wnrkM uh the Hues Cunnl, the Clil- 

1 cage I iralnago Canal and the Panama 

Canal Hie oteam ahovel 1 m largely ren|K«nlble for the 
success at Panama In cutting through the dividing 
ridge Meimratlng the ocean*. The dredge cut the cunal 
In the fresh and Halt water section* and built a great 
ptirt of the nionater Oalim Ihnn If u ullde. lilg or 
little tret ura. It la the dredge which lit relied on to open 
up the great waterway ngatn 
All over the country, dredges are more or less In use. 
They float from point to isilnt. and excavate aoft and 
hard material On the Panama Cunal, though the Idg 
ditch haw been completed tor a numlrer of years, serl 
ous execution Is still going on Prom the canal prism 
Itself, some 3,711,819 cable yards of earth and rock 
material were removed In the flacal year ending June 
80, 1920. AU of this. In addition to auxiliary work, 
was done by six Mg dredge*, three of them being of 
the dipper type and three of the pipe-line unction class. 
The dipper dredges — the "Puralito," "Gamboa” and 
“Cascades" — are giants. The great dipper on each has 
a rated capacity of IS cubic yards. It Is big enough, 
when set with the opening up, to permit 84 men to 
stand, without undue crowding, upon a 
platform suspended Inside the great open- 
ing The “Paralso" was one day engaged 
In Ita work, the great hull, from which 
tire gigantic arm und dipper aro operated, 
floating quietly on the smooth water The 
operator had no notice of anything un- 
usual until he saw a atone appearing 
above the surface. It was a monster BO- 
ton stone that waa bring brought up by 
the dipper No shock or tremor seems to 
have been felt on the vessel when the 
dipper secured Its great load. The stone 
mast have weighed, even when totally 
submerged, around 80 tons. Uptai emer- 
gence the weight naturally went up to the 
DO tons. A mighty machine, Indeed that 
can take In so quietly at the end of a long 
lever such a Wright aa 80 tons and that U 
not disturbed when this weight grows to 
00 tons. It Waa thought rather unsafe to 
put the atone la one idem « the attendant 
scow In fact It waa blasted three times 
while still on tbe dipper, and thna reduced 


“Paralso" excavated #47,880 cable yard* 
of materials over half of which waa rock 
The unit cori la estimated at having been 


*0 44109 per ruble yard 
grout work, though at «> 

The pipe-line dredges are also big fellows and 
petent lo the performance of severe service. 

Some may wonder that so much work Is going c 
Punainu Part of the work consists of I 
and port Is to he classed under “maintenance" As 
a matter of fact, the new construction amounts to only 
a small percentage of lire whole. Upon July 1, 1920, 
there yet rcmulned to bo taken out of the prism of the 
canal the very considerable amount of 8J!8<UkKI iuMc 
yards of earth and ro< k. This material mny he clasapd 
as slltage, material from slides, and original material. 
Really, tbe cnnnl will never he done, even when there 
ure no more slides und when all original material has 
been taken out nnd away Qutun Lake, through which 
a very largo part of the canal runs. Is the recipient 
of waters belonging to the old Chagres River The 
torrential streams thus made tributary to the lake 
bring down naturally their quotas of material from 
their several watersheds. However, It will probably 
be some time before the last slide becomes a matter of 
history As long as there Is any real reason l 
a considerable slide, the dredging capacity will have 
to be kept at a pretty high level 
Dipper dredges oirerale much after Ure manner of 
the regulation steam shovel. There la a great boom 



which furnishes e fulcrum for the operation of the arm 
at one of whose ends tire bucket Is attached. A rope, 
secured to Ure bucket and paaaed over a wheel at the 
end of tho boom nnd tlrence curried back to a drum 
on board tbe vessel, provides the means of swinging 
the dipper-arm. The dipper la continually open on the 
side next the material to be secured On the opposite 
side is a bottom hinged on the side next the arm. 
Ordinarily, tire load, when secured, lies inside the 
bucket. It Is damped by releasing the binged bottom, 
w here the muteriul drop* onto the pile or scow The 
action Is entirely different from that of the pipe-line 
suction dredge In this ease, the material la sacked 
in through an opening and then pumped on through 
a pipe line. By the use of relay pumps, the material, 
together with a quanUty of water, may be conveyed 
long distances and to elevated positions. In the orig- 
inal construction of the Panama Canal, part at least of 
the materiul tor Uutun Dam naturally had to be ele- 
vated. In certain comparatively recent work on the 
canal, the dredges were Just about a mile distant from 
the outfall 

of varieties of dredges. On 
Pad Ac Coast, tor example, recent years have seen 
the Introduction and use of big clam-shell dredges. 
The clam-shell excavating bucket haa been found very 
useful in dry excavation, and In the handling of coat 
It and the orange-peel bucket have also 
been found serviceable In wet excavation. 
Tbe clam-shell bucket constats of two 
halves which open from and close upon 
each other much aa do the valves of a 
dam. A good typs of bucket Will bite Into 
the material being excavated and thus 
aerate a good load. That la, they dig aa 
well as shovel 

On the Sacramento River, certain Mg 
dredge*, as the "Neptune” and “Mara," have 
been doing great service. Naturally, tbe 
vessel must bt a condderablt affair It I* 
provided with an A frame or an equivalent 
ns a meant of providing location* from 
which a great boom may be operated. This 
boom may have the enormous length of 
340 feet, and tbe bucket operated from Its 
outer end may have a capacity of 8 cubic 
yards. This la but little more than half 
the capacity of the three monster dipper 


F eight cable yards capacity at w 
Chicago Drainage Canal 



ly twite tn a putty 
■tin dnttvtr mataettl 
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mcoMd C^poCl") to either 
Stank, It 1* Mid that canal* 
harts* a width on the bottom 
of 600 feet have been con- 
structed by this type of 


desired 1ml and te then not 
lifted nor lowered while the 
bucket geta and dischargee 
lu load. The boom la, how 
ever, swung In a horlsontal 
plane, thus enabling the 
bucket to carry the material 
to the shore and to return to 
the excavating point 


lb-yard 

la in fact behoved to be the 

only suitable material for the severe service calling 
for great elasticity. This else of boom la made up by 
using sections 110 feet long. The Joint is made by 
scarfing the ends and then bolting them together The 
length of such a Joint la 27 feet In order to control 
iHteral bending, the booms are strengthened by means 
of a cubic which passes through saddles arranged on 
tbe ends of crosoarm struts. There Is u certain amount 
of slippage permitted and this gives a degree of 
flexibility Numerous guys run from the A-frame to 
points along the length of tbe boom and at ends of 
the struts and thus add to the power of resistance to 
loads at the end of the boom In fact, prior to the 
attachment of tbe bucket, tbe guys are eo adjusted as 
to lift the far end a distance of 2 feet This is to 
compensate more or less completely for the bending 
consequent upon the weight of the bucket and Its load 
An interesting feature concerns the method of com 
pensatlng for the dip of the Imkhii consequent on the 
list of tbs vessel when the boom with it* loud la swung. 
It ha* been found that the overhnng of the A frame haa 
u tendency to elevate the boom when It Is swung As this 
Is a tendency the opposite of tliul produced hy the list It 
way he utlllied for the desired purpose It Is. however, 
necessary to adjust the overhnng to Just the right 
amount to produce the beet results. It Is understood 
that It la possible so to put the one thing ngnlnst the 
other with each particular dredge as to make It prac- 
ticable to awing the loaded boom end In a substantially 
horlsontal plane Tbe operation of the booms Is con 
trolled by tbe use of two cables running through 
sheaves at the ends of the booms. When the earlier 
designs were in use, the high winds which often prevntl 
over the lower section of the river made It difficult or 
next to impossible to operate the dredges during their 
continuance. Dut now, n recent Improvement has been 
adopted, which consists of providing water ballast 
tanks along both sides of the vessel These tanks can 

be operated in such manner In conjunction with the 

overhang as to offset an athwartshlps wind nnd thus 
permit the boom to be worked somewhat ns usual 
Another advance in design Is one that concerns the 



cycle of operations la g<me 
through with In from 103 to 
120 seconds. The big dipper 
dredges at Panama are able 
to go through a cycle in 
much less time, when a 
great struggle was going on 
to beat tbe slides, they were 
put upon a cycle-time of 40 
seconds. 

The Lifting Lock 

rpHKRR la more than 


dredge “Gamboa” at work on Cueurucha glide, P 


operation of the two control rubles. A great variation 
In the position* of the cables Is required In order to 
control the boom In widely different locations. A pair 
of sheaves was. In l be earlier dredges, attached to each 
of the two aides of the A-frame down near the base. 
These sheaves, known as “sister sheave*," were to pro- 
vide sheave action whenever possible It was found, 
however, that one or more times during every cycle of 
ope rail on*, the cable would cut across tbe flange of a 
■heave nnd suffer abrasion In consequence. The Im- 
provement In design consists In the use of a single 
counterbalanced sheave which Is so designed that it 
automatically adjusts Itself to any and ull positions 
without Inducing more than one bend In the cable This 
change has resulted, It Is understood, In a considerable 
prolongation of the life of the cables. 

An idea of the site of these dredges moy he got 
by a consideration of some principal figures. The 
“Neptune," for example, Is uhout 180 feet long and TO 
wide. The depth Is 18 feet The top of the A-frame 
rises shout 82 feet above the deck At the apex of the 
A Is attached the lopping cable — that Is, the cable which 
lifts the boom. It is rigged In 10 parts and consists 
of a galvanised steel rope 1% Inches In diameter It 
1s estimated that the stress on this cable when the 
bucket Is loaded Is about 110 tons. The bucket Itself 
weighs 15 tons and the load about 12 tons. Thi boom Is 
a heavy affnlr weighing around 12 tons. The cable 
ads at a disadvantage beenuso Its angle of elevation 
above the horlsontal la necessarily a flat one, and this 
Is the reuson why u welghL of 27 tons plus some Hddt 
tlons from the l>oom is able to produce a stress of 
110 tons. Certain “hog rods," 3V4 Inches In diameter, 

have the duty of huldlng tlie A frame It is sold that 

these rod* endure, at the time when n full load Is 
swung the maximum distance on one side, n stress of 
148 to 100 tuns. The legs of the A-frume are likewise 
put under severe cooipresslve stresses at the mi mo time 

That there must Is- nolhlng faulty In the rigidity of 
the construction will perhnpa he glimpsed when It Is 
learned that imh dredges ss the “Neptune" and the 
“Mara" are operated 24 hours per day and 


upon the ordinary canal- 
lock. Along the line of the 
Old Morris and Essex Canal, 
for Instance, which cllraba 
the Jersey hills at numerous 
points, may still be seen the 
remains of the “canal rail- 
ways” by means of which 
these climbs were effected. 
Theee are nothin* more or 
less than Inclined planes, separating tbe two levels of 
tho waterway, up which the boats were hauled bodily 
on a wheeled carriage at the end of a cable Another, 
and more finished, expedient, I* the one which we 
Illustrate herewith The photograph la taken at Peter- 
borough, Canada, but similar Installation* are found 
here and there throughout the world, and we have a 
dim recollection of having described one of them before. 

In the esse of Peterborough, the stream is a part of 
the Trent wnter-i*iwcr development , and, at tlie same 
time tt Is desired to have tho wny navigable for barges 
of moderate size. There Is n material descent at Peter- 
borough, one of the points of actual power development 
Instead of the ordinary lock, the hydraulic lift Is em- 
ployed This consists, in effect, of a Mg elevator, 
sufficiently large to accommodate any vessel which the 
stream Itself would accommodate If the lockage Is to 
be In the downwnrd direction, the lift Is raised to the 
upper level, In which position It Is adjacent to the 
regular waterway on llils level, and like an ordinary 
lock, constitutes In eJTcot a continuation of lids The 
gnte between the river nnd the lift Is opened, and 
wnter flows In to fill the lift after which the vessel 
Is admitted and the gate closed. The lift Is then 
lowered to the lower level, where the gate at the other 
raid Is opened ami the vessel g<s>s its wav 

When the lift Is being raised, empty, tho right hand 
gate of our picture Is allowed to remain open so that 
tlie load of water does not have to be mined too. When 
It Is being lowered empty the water Is allowed to re- 
main in It to old the lowering with Its weight The 
system 1* particularly adopted for use on a power 
waterway, since It uses less water than the ordinary 

lock which ha* to he Oiled to ll* entire depth correo- 

pondlng to the difference In elevation between the two 

level*, and the water used for Ibis purpose. In a down- 

wnrd lockage, comes from the power flume. 

The Peterborough installation Is believed to he the 
highest of the kind In the world The lift which we 

Illustrate seems to scale about <10 feet In height when 

standing on tbe uppei 

?I In twelve ndnntes. 
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AO Fbud far a Hard Win tar 

rpHAT prw s ct winter* »re a* n rfm, 
1 any different train tbaaa of olden day* 
U a fallacy that baa been pretty well ex 
ploded Not alone becanae twice during 
the vast at* year* we have had extreme 
butaneea ot what a temperate < innate 
tan produce In the way of winter tie-ups 
tat b ec a na e the long term conatoncv of out 
weather 1* getting to be more understood 
on general ground* the period since the 
wai ha* mo the development of mu bin 
ery forcom bating on a scale hardly before 
attempted the mow storm blockade of 
railroad, of ytraet and even of the ortll 
nary paved road 

With the advent of the winter of 1921 
1922, the management of the Phlladelidtia 
and Beading Ballrmd decided that it 
would not be caught napping If any of 
Ita train* were to be held up by mow It 
was desired to insure in advunce tlint this 
would be becanae they had encountered a 
drift of truly extreme else, and in no sense 
Ikcsuss they were poorly equipped to d 
battle with the forces of winter I lie 
rather a maalng contraption pictured on 
the front of the locomotive herewith Is the 
design which has been ultlmuteh woiktd 
■ nt w Ith this end in view Doubt thut it 



Bumping the Bumper 

C ONSium tin bumper It tolls not 
nor hdps t ho motcr to spin yet every 
i nr owner kmws that It 1* often a valu 
able til lay, to liuvc U|xn his machine It 
Is usually m ic buing In*, than bumped 
against while In servile hut the oppnslto 
Is true btf u a tistid and approved 
lumpei re lilies vour i hoods. 

Wlun the coiiqiunlea Issuing automobile 
n lit mI i n InMimincc j h |s m d to credit a 
rcdnctl n In tin picmlum where bump- 
irsHipr vliI li\ thi l mb i writers Labors 
I irlis arc us. a the task of testing such 
uttneiumnts iipennd to lie an eaay mat 

tir In uctunl practln lawevor a num 

bet of difficulties ill \i I |ied 

II win fiund f r Instance lint 11 re- 
quired nn h hh than 4U0 dlfli rent sliuiiee 
muli rials and nu 11 < ds to m unt a single 
style i f lumper upon the v art us makes 
in 1 1 1 sli Is < f passe dm r cars The neces 
saiy Smutch nr hiaikets thus presented 

n big pr IIiii In llicmsclves since manu 

fat lureis him nivir upjuirentlr conald 
cud tin dialtul lilt v if stundaidlslng 
I rev Islns fi I in qx r mounting The 
lunier It sis hive den < nstruti d conclu 
hlvtlv tl it I r it hi Is h ldlny, sue ct ssfull v 
iqs n m n tike t ir 1 1 iv full dismally 



Lift Front view with ihert metal dm « lemovod to ihew MetMibllrty of the cent*. *t gki The 1m 1 mu attached to the turret end of s w ew machine 
Two view* of the attachment for automatic operation of hand screw machines 


would do ns well as the poweiful inturv in 

boring It* wav through extreme snow drifts 

is met bv the Atari meat that it la more 
Immediately Intended fm the ordinary 
mow foil of a few tm bea or maybe a ft ot 
or two which Is to lie expected continually 
throughout a fairly severe winter— that It 
aims to prevent this from developing into 
something that only rotaries good luck 


For the Hoad Screw Machine 

^DDITIO NBjy 


nwoft which dooa nothing to tta knaefaine 
except \o operate It automatieaily 
The new attachment fairly merits the 

nan r Which the maker 

_ „ It cougUrt* Nolly of 
1 upas a ftame which is 




A tamper tft«r being tested with a four-mils- per boar blew 


ill I llul t i l isids or tlHTinni design 
I In hi nm r In will h thi lumpers arc 
in all 1 i ny.li Is m ilninii] by them 
inglmsis ln-.ii 1 1 f pi pelllny, ii tar 
m lil i y, Insi i htatloniiy object a 
Htil|i|H 1 ur f line eqmiixd with the 
bull IS i I li It slid ns shi wn In the lllus 
trail n W Ik Hi 1 rigidly 1 1 a reliant floor 
und n ill n ulv f i l In blew 

Ilia 11 w Is sii| | Hell hv a short length 
of .1 In h Ii n plji tilled with loninte 
mil Mis|sn It I ly sloel i-tbltst friin a 
pa Int I N fet l nhovi the tl x r 
Wlun this i ihhIvc panduluin Is pulli d 
link fr m Ilia |K i |x mill ul ir to a distance 
of 21 fast inil riliusel it rudely awats 
til* Inin IK r with a fra a>a( limited to 
equal tin lini i a t of u MOO-pound t i 
trivallng at a sjusd of 4 miles an hour 
llmler this test many bumpers hive 
cihih tlnoiigh smiling Wlun tlu weight 
lias Ixsn swung imr a TO f k t arc how 
ever nit nnt Imiiqnr has survlvi I They 
not inlv crumpled Into inl/tlllkc forma 
tlms hut fulled to protut lla radiator 
fnau damage This swing ( Ii feet In 
rldentallv curt* Hp> mis to the Impart of 
' running l 8 miles an 


The attachment of the Iron man to a screw 
machine does not call for any alteration* and In 
no way affects (lie availability of the machine r r use 
without the automatic attachment 


The engineers hilltvi that the practice 
of reversing actual conditions bv having the theoretical 
fire-plug or telegraph pole the moving object while the 
uutomoUto n mains still mrv nay account for the 
unexpected seriousness < f the test icsults 
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Making Sport 4 

Devices and Tests Which Determine 


a Science 


the Individual Fitness of Candidates 


By Dr. Alfred Gradenwitx 

Berlin Correspondent, ScigNTinc Aural can 

IHIIE sport In the curriculum uf pre-war Kctiulte, tm* Installed at the German space In the onse of the footballer Other teats of a 

Oeminn public schools played onlr un tm (Collette of Sport In Berlin V JSV,)-, a special purely mental character comprise the testing of the 

lmiKirtant part and wan prm lit ally ex tent In# luhoratory for In V. vestlga keenness of observation as well as the special type of 

eluded from the unlversliy college, there than* of this sort entrust M ed to his attention and concentration power required In sports, 

has lutely uptienretl among schoolboys and care HIh laboratory com ^ rWSSvr-** prises a not only for the sake of the sportsman but for umpire 

Hindergrudunte* a rcinnrkHble _________ _ i as well. The ascertaining of the Individual 

n vivul of nportlng n< tit Hies, and Inns- type of memory and asenriatlna of Ideas Is 

much us everything In thu Is of especial Interest, the sportsman's Intelll 

dime commendable thoroughness, gence often being of paramount Impor- 

fnrmerly U|>on as a tunce to his Individual fitness. Judgment 

scientific pursuits, hits lately liecn pro- and discrimination, power of rapid combi 

moted to the rank and dignity of u science nstlon and presence mind, an Increased 

In Berlin present Urusts two adaptability and real Ingenuity are among 

legea of sisirt where every thing iiertalnlng the qualities primarily required In the 

to gymnastic exercises outdoor games, efficient sportsman, 

as us the the human body However, psychic Investigation Dr 

under the conditions Schulte's laboratory Is mure searching still 

Investigated, and even comprises an examination of feel 

taught In the same s< lenllflc spirit that ts ■ ■ • ■ ■ ■ togs and Individual temperament, the ta- 

eo characteristic of higher education at The football candidate’s test. Two Ungsd doors are placed to frant of the tensity and behavior of emotions, personal 

the university ball about to be kicked. After the ball Is kicked, the angles of both doors era assurance and Independence of outward 

One of the most Important tasks to be examined to determine If they are equal or, If not, how nearly accurate the Influences, all of which are by no means 

solved in tills connection Is the ascertain- kick was aa regards direct ten neglected by the psychological export- 
ing of Individual fitness for cacti kind of msnter wishing to get an Idea of the 

sport nnd the possibilities of tlie human organism with number of his own special apparatus for this purpose would-be sportsman's fitness. Ambition, emulation, sub- 
regard to the devrioptog of this fitness. One of the plo- .'While the medical udvtser specialising In sporting ordination and other psychic characteristics are bound 

neers to the field of practical iwydinlogy, Dr R. W. problems Is mainly engaged Ip an Investigation of the to prove of comdderaUie Importance In choosing a given 


s£f German space In the onse of the footballer Other teat* nf a 
a special purely mental character comprise the testing of the 

&& vestlga keenness of observation aa well as the special type of 

&*\ ed to bis attention and concentration power required In sporta, 

KV* prises a not only for the sake of the sportsman but for nmpire 

as well. The ascertaining of the individual 
type of memory and asaodatlnn of Ideas la 
of especial Interest, the sportsman's InteHl 

MK£| gence often being of paramount Impor- 

%8.pb* Th&rflHW 9 tance to his Individual fitness. Judgment 

•) fit and discrimination, power of rapid combi 

w fT • i nation and presence of mind, an Increased 

adaptahtlity and real Ingenuity are among 
the qualities primarily required to the 
a efficient sportsman. 

,?r ‘ iSci.-s'V : ‘‘'e ' However, psychic Investigation at Dr 

Schulte’s laboratory Is more searching still 
nnd even comprises an examination of feel 
• ■ ■ ■ * tags and Individual temperament, the ta- 
ste placed to frent of the tensity and behavior of emotions, personal 

hs eagles of both deers an assurance and Independence of outward 

it, how nearly accurate the Influences, all of which are by no means 

dtaa neglected by the psychological experi- 

menter wishing to get an Idea of the 



tsfti The boxer’s test, which consist, of hitting the hater puts with a series of area blows, the force of each blow being observed and recorded to determine 
evenness and control. RigMi Determining the sense of rhythm of an oarsman. The observer sets ap a given rhythm by mesne of a telegraph key, wkile ike oars- 
man endeavors to follow tkat rhythm as Marly as passible. A re c or d la g apparatus keeps track of tbs observer's rhythm and that of the oarsman 


structure, growth and functioning of the organs, the branch of sporting activities. Extremely Inter es t i ng and 

practical psychologist has a Mill more fascinating, striking results are finally obtained by studying the al- 
though Incomparably more difficult, task to grapple dividual’s will power ; the speed of derision, security of 

with, vis* the searching of the sportsman's psychic be- action, continuity of response and coordination of Hmbs 

hsvlor The psychological diagnosis tries to ascertain, should all be tested more or less to detail. Nor has Dr 

gage and appreciate the various composite psychic Bcbulte been afraid of tackling such a complicated 

characters end capacities, while practical psychotherapy problem as a study of the power of derision In critical 

Investigates the laws according to which existing capao- and dangerous situations, personal oourage and energy, 

ltles are practiced, developed, trained and Integrally psychical capacity, skill and speed of motion, resistance 

utilised to fttlgue, and training capacity, In their most 

The rule of tbs selection of the fit applies most strlk- varied forms, 

tagty to sporting activities, though there la s natural As one of the typical Instances of the highly varied 
spontaneous elimination of those unfit for a given sport, actlvitls* of Dr Schulte's laboratory of sports, there la 

In fa et, the beginner to the field can from the outset the football candidate test. The football testing device 

be shown the proper way and thus be saved a useless allows of investigating an Important quality required In 

waste of energy and enthusiasm After Investigating, the practice of the football sport, namely, hitting capac- 

ta the case of highly gifted masters, the cape cities re- Ity and the sensitiveness of Joints. The candidate la 

qulred, for example, to football or to boxing or In asked to kick the ball lying Is front of him la a given. 

Javelin throwing, the sportsman-candidate's Individual exactly -prescri bed direction, any deviation from which 

fitness and faculties are checked up with the require- U ascertained hr the ball forcing apart two rids 
meats thus ascertained members suitably hinged. When the ball pamsa straight 

The various factors tested at Dr Schulte's laboratory through these side members or doors, both of them are 

form a list too long to be enumerated. Some of the pushed aside to form the same angle, any difference 

more Important are an examination of the sentences of ascertained betwee n the two pointers enabling the emor 
vision and sense of proportion, the gauging of distances, to be gaged. A third flap provided ut the top enables 
the muscular sense end sense of strength In the earn of any Jerk potattag upwards to be ascertained, 
the boxer, the fsneeris hitting capacity, speed gsgtpg Another apparatus la brigaded to gage the tetenritlae 
to the rase of the tennis player, calruneae and security of Jerks to. boxing. The candidate lb asked to perform 
Apparatus tor testing courage or plain “grit" by m that of the gymnast, the sense of rhythm and against the buffer pinto of the apparatus, driving a 
moons of a sudden dees of hut water cadence to the oarsman, the gaging of combination ta (fl enttto i Ml m peg* §m 
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A Milling-Machine Dynamometer 

V ARIOUS device* have been designed from time to 
time for determining the pressures exerted by a 
milling ratter on the various working parts of a mill- 
ing machine, bat up to the present time there lias been 
no mechanism which could be relied upon to give accu- 
rate readings of these pressures , so that tlte designer 
of the milling machines as well as the designer of fix- 
tures and milling cutters for use on tliem, lime been 
very much In the dark. It haa long been recognised 
that accurate knowledge In this regard would atm he 
of material assistance to the designer of machine parts 
which are to be milled, because In the final analysis, 
the pressure of the cutter Is first exerted on the piece 
Itself end merely transmitted from It, first to the fixture 
and then to the milling machine 
Another element on which there Is practically no ex- 
isting knowledge Is the difference In pressures exerted 
by cutters of different form or different design witen 
taking duplicate cuts. It Is true that a carefully cali- 
brated machine, equipped with a direct-connected motor 
drive and ammeter, provides the means of determining 
the difference In horsepower consumed by vurlous cut- 
ters, but means have been entirely lacking for separat- 
ing the vertical thrust, tlie horizontal thrust aud the 
longitudinal throat and thus determining the specific 
pressures exerted In theee three directions. 

Also, with different 


the bars to tlie croeslieads are flextblo to vertical loads 
so neither system Interferes with the action of the 
other 

Uenvy springs are used to put Initial loads on emh 
clminher so they will slum loads In eltlstr direction 
Guards ure provided so tlinl unj ilesired lubrication 
or Hooding of the cutter mu> Is* used 

Tho dynamometer has the capmity to withstand 
louds of CTi.OOO pounds longitudinal, and ulso louds 
of 4000 pounds In the opposite direction, torHoul down 
wurd Iiressures of 10,000 pounds and upward pressures 
of 7000 {stands. 

Tlie working surface of the working table Is 10 
Imlies long hy 10 Inches wide, and Is provided with 
three T slots. Tlte height of the worklug tuMe above 
the bottom of the bum In 8 Imhea The total size 
of t)u> base of tlte dynamometer Is dft Inches long by 
14 Inches wide 

It Is obvious that tho dynamometer 1s extremely 
valuable for manufacturers of Isdli milling muchlues 
unit milling cutters, as well as for slstits where mill 
lng operations ure studied and given proper attention 
(us automobile plants and ex|>crlmentul sluips), for 
laboratories and shops of technical schools nnd col- 
leges, etc. Problems attending standardization of ma- 
chines and cutters can be more readily solved with 
Its aid, 


nose-prints of all pedigree animals would therefore 
prove on effective sufegtmrd ugulnst this fraud ” 

The author Is tnrrylng out n fortlur series of experi- 
ments lo iletinnlne whetlter tho itutterns are permanent 
und remain eonstunl In their form over a long iieriod In 
tlie growth of tin animal, und whether the differ*® cos 
ure iiIvviijs us pronounced us In the case of these two 
nnlmuls 

It Is quite iNissllde (hut the same method of ldrotl 
ficullon could also Is* uppltcd to dogs, and If so, it 
would lie a very simple metlioii of establishing their 
pedigree 

Trees and Climate 

I N every country a suhternmnm reservoir exists at 
a greater or less depth below the surface It Is the 
level of sutunulon vvlihh, of course varies fnim time 
to time according to the rainfall At the sea, It coin- 
cides with the moon llile level, but It rises more and 
more on going Inland, unil It Is the level to which wells 
must he sunk ls*fore water appears In them It Is 
caused liy the min width Is usually said to ran off to 
the extent of one-thlnl , another third sinks In to form 
this reservoir und the remainder Is lost In evapora- 
tion I\hen following n river vulley, one often notices 
a lino of springs appearing at n certain level, this Is 
when the valley 1ms I**® cut down to below the sub- 
temmeun reservoir. 



read direct from the 
right-band dial These The mil 
are the pressures with 
which the designers and 
users of milling machines, os well 


the upper picture comprises the dynamometer itself 

This Instrument has proven extremely satisfactory 


are most concerned However. If It Is desired also to and very sensitive under tests. Quite obviously its 
obtain the crosswise pressure, that Is, the pressure in use Is not confined entirely to milling machines, but 
line with the mtlltng-machlno arbor, as, for example, It is equally adaptable for making tests on planers, 
If It Is dsalred to determine tlte end thrust pressure, shaper*, and with slight variations, drill presses. 

of a spiral milling rotter or a face milling rotter, tho , 

dynamometer can be mounted crosswise on the table, Identifying Animals by Imprints 

and the pressure In question read from the right-hand IN Dltcovcry (British) tor May, 1923 Mr 0 A. 
dial. I Mitchell says "The most reoi®t development of the 

The work platen of the dynamometer Is supported use of Imprints from the ridges of the skin lias been Its 
at each «od by a wide plate fulcrum, tbrtr lower ends extension to the Identification of cows. It hus long 
r esting on two levers which carry a definite portion been known that the patterns on the fingers of lemurs 
of the vertical load on the platen to a hydraulic nnd the higher ape* may l>e as complex In their char- 


ts graduated by trial In terms of the vertical load In monkeys are much simpler In character In the case of 
poBDgg' a ruminant animal, such as the cow, It would be use- 

Tb* borlsontsl load Is transmitted through bare less to look for any characteristic patterns In the 

Which are flexible vertically, to tbs crossbred seen at hoofs, but, acting on a suggestion sent to me from 

th* right In our larger photograph, and this cross- America, I have made a number of prints of cows’ 

bred transmits th* load to the hydraulic chamber noses, and have found that the arrangement of the 

seen between this crossbred and tbs end of the main sweat pore* follows distinctive patterns, whh h can 

founts ot tbs dynamometer This chamber U con- therefore be used for the Identification of these animals 

m at ed to tbs right-band gage by tbs pipe shown. The practical value of this discovery lies In the fact 
Tbs mat* fulcrum* «*rrytng th* load* to the levers that It la not an uncommon practice for one cow to lie 

- as to be rigid against vertical substituted for another und more valuable one after 

loada, but flexible to longitudinal loads, and the purchase has been completed. A registration of the 


case Is Just n blanket like the roof of h greenhouse, 
with nil the lsmeflts which naturally accrue front 
Tlila Is the main reason whv moist climates arc 
much more equable than dry ones. In a desert the i 
temperature oflt® risc« to 120 degrees or even 140 
gives Fahrenheit In the shade, while at night it ! 
fall below the freezing point. jn a moist climate In 
same latitude the daily range will be perhaps from 
to 83 degrees shade teiiqsTHture In the dav, and fl 
70 degrees at night Tlte hotter the cllmute the r 
marked ure these effects. In the moist tUinute of 1 
gal, In the forested parts, the thermometer scarcely 
reaches 00 degrees In the shade, whilst hi night I 
rarely below 80 degrees. In the siuim lntltude In ! 
aneer Desert or In the Sahara, the tetniieratures ha' 
diurnal range of perliU|M 70 degrees or 80 degrees 
stead of 10 degrees, nnd this is entirely due to 
absence of moisture In the nlr It follows, thro, f 
the hotter the rllttmle the mort careful mnn shout 
to preserve hls trees, hut unfortunately exactly tb< 
verse Is usunlly the caw* elttur front Ignorance, w 
of fuel, or shortness of pasture — ibntrart from art 
by Col. H do 11 Ualg is Dltoovcry (HrUiaX) for Hay, 
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The Carlsbad Cave 

Recently Explored Cave in New Mexico Which Rivals, If Not Excels, Mammoth Cave of Kentucky 


By F Le Rxn Thurmond 


K (luuilalupe Mountain* of New Me* 

I lco, twenty-four miles from Carlsbad and 
| ten miles from the Texas line there Is a 
n In limestone of Cnrbonlferoos Age, 
I rivaling, If not excelling, Oh. Mammoth 
1 Cave of Kentucky In the \urletj and 
unhiuo forms of Its stalactites and stalagmites, and In 
the great dimensions of some of its 


One of the a 


The cave In question Is little 
known, never having been fully nor 
ollli lolly explored, nor even exploited 
as a natural wondor Its chief inter- 
est hus been tliut it contained quun 
titles of guano from the excrement of 
bats, valuable us a fertlllxcr las ause 
of the phosphoric acid and nitrogen 
It contains. 

The “But Cave,” as It Is known lo- 
cally, was discovered In 1901 hv J L. 

White and Hlge Bong, who were hunt 
Ing deer when they oltserxed a great 
swarnt of Imta coming out of a hole 
In the bed of a shallow raxlne De- 
scending by means of ropes, they 
found a gallery running for miles to 
the westward, and aland two hundred 
feet, deep, where the descent was 
ninde The floor was covered with 
bbaks of limestone which had 
sloughed from tlie celling Myrluds 
of twits clung to the walls and celling, 
wlioro they hibernated during tlie 
w Inter month*. emerging only on sum- 
mer evenings to feed on flying Insects. 

Tlie cave wns shortly Hfterwnrds 
exploited for the guano, the product 
being shipped to Cullfomla, where it 
was manufactured Into fertiliser, or 
applied In the natural state to the 
soil of orungo und other fruit lands. 

The writer, In company with Mr White, one of the 
discoverers, recently visited the ca\o und si>ent seven 
hours underground nils time, however, was suflh-tent 
to visit only about a quurtor of the known parts 
of the enve 

The cave ts entered hy means of a bucket attached 
to a entile and iqs ruled hy a hoisting engine The 
descent la 180 feet Tlie part of the _______ 

cave near the entrances- 
three of them In n liolf tulle— is the 
oldest In point of development and 
deiny because, Is Ing close to the sur 
face, the rock above Is not thick 
enough lo retain sulth lent water con 
tlnuously to cause the steady drip 
Into I lie cu veras below, hut fragments 
of broken columns In the debris 
undertint Indicated that these chura- 
birs wire once adorned with many 
large stalactites unit stalagmites be- 
fore erosion had n moved the 
tlili kni-w of limestone nlmve, 
earth movements had shaken 
down with the masses of limestone 
width covered the floor to an un 
known deirtli 

Traveling westw ard through a I 
of i bunds rs which widen and narrow, 
sometimes climbing or dnnccndlng 
steeply for several hundred feet, we 
reached an estimated depth of 7H0 
feet, about one and three-quarter 
miles from the portal 

Here were a number of ehnmbers 
known as “The King's Palace ” Surelv 
It was a palace lit to house a king of 
the underworld I In one of these crys- 
tal laced chambers one might discover 
a sleeping princess ensconced upon a 
Jeweled couch Other chambers of 
greater else might have been platonic council halls, 
grotesque thrones surrounded and canopied with crystal 
forms as curious and weird as ever conceived by poet 
or drunken brain. The Imagination, unlabored, might 
discover gnomes and trolls and all the queer little 
people who Uve In tbs snbUght of poetic fancy. 


Here was a study In the action of ground water In Lack bf time prevented further exploration. How* 
dissolving the calcium carbonate of the limestone and ever, according to Mr, White, there Is a chamber some 

redeposttlng It In these grotesque and beautiful forma, three-quarters of a mile to the westward, six hundred 

Tills part of the cave Is alive and active today, water feet wide and live thousand feet long. This Is probably 
dripping from and slowly depositing a part of Its bur- tlie largest known chamber In any cave, There Is also 

den upon the Innumerable stalactites, and a further an underground stream and, seven miles from the por- 

quantlty of It upon the stalagmites, which, through cen- tnl, an abrupt cliff Beyond this, nothing la known. As 

tbs actual dlmdnslaas of the 


various chambers are ct 
i little n 

or less careful g 



turiee of centuries, grow toward each ntlier until they 
meet and coalesce In columns of exquisite form and 
marvelous beauty Numerous fnctors are Involved tn 
creating tlio varied forma ; stalactites— slender, cylindri- 
cal and fragile, or conical, massive or Andy tapered; 
stalagmites like the petrified stamps of trees, or domes, 


member of the party asked. 

“Do you see that maty streak In 
tbs roof where It la low moogh to be 
Illuminated by the torches r replied 
the geologist "Them la your answer. 
That streak la tbs Una of a fault 
Water charged with carbon dioxide 
has moved downward and along the 
plane of the fault, dissolving and car 
rylng the calcium carbonate of the 
limestone with It 
"And did you notice before we «n 
tered that the portal was In the bed 
of a ravine or draw? That ravine la 
the surface expression of the fault, 
and, after having been formed by ero- 
sion, It facilitated the formation of 
the cave hy capturing the surface 
water, where It flowed parallel to and 
directly over the fault" 

The Importance of this cave as a 
natural curiosity has been discovered 
by the Department of the Interior, 


and mapping, with a view to creating 
It and an adjacent area a National 
Park for the enjoyment of the whole 


Edigoo’g First Incandescent Light 

A T the present time, according to a "History of the 
Klectric Light” Issued by the Smithsonian Instlta- 



the United States and about a: 
foreign countries. 

When Edison first began the study of the Incan- 
descent light In 1879, them were sev- 
eral commercially established arc 
light systems In use In the United 
States. All these systems operated on 
the “series" system, the only system 
for distributing electricity known at 
that time, In this system current gen- 
erated tn the dynsrnn armature flowed 
through the field colli, out to one 
lamp after another over a wire, and 
then back to the dynamo. Them were 
no means hy which one lamp could be 
turned on or off without doing the 
same with all the others on the cir- 
cuit. Edison realised that while this 


where arcs v _ _ 

never would be commercial for house- 
hold lighting. He therefore decided 
that a practical electric lighting sya- 


llghttng, with Which It would compete. 
He therefore made an Intensive gtody 
of gas distribution end reasoned that 
a constant pressure system could to 
mode similar to that of gas. The first 
problem was t her e fo re to design pi 
dynamo that would give a constant 
pressu re Instead o t constant current 
After many cxpsrlmsots, Bdlsco 
was successful, and tn bemads 

a dynamo which mat every *“ 

meat and, ih the seme year, 

A fascinating aspect of the pendant forms Is the lamp la which foe fflamsnt ccnslefod of a a 
wonderful musical notes given out when they are caused piece of ArdUmry threed. Oa October Si, t»7S, cu 
to Vibrate striking lightly with a broken fragment was tUTMd Into foe lamp add It ttdfofi forty-* veb 
will produce notes of marvelous purity, notes as fisO* *—*"“■ «* *••*“» ‘ *-*•*“* ’ r — — 

cate and sweet as those of a bird, or deap and s onocoto 
like the pipes of an organ. 


was tumtd into fog hasp dm? it l 

before It failed. A patto}, wa* tpptted for on N. 
it b of that year and grmked January *7, Hid. 
mtmm t topn today embody foe original a 
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Tested f«r a MOHoa Volta p- 

E LBOTBICAL testing oo a huge scale 
la provided for to the factory at Frei- 
burg, Saxony, where porcelain lnsola ton 
for the continental market are produced. 

A gigantic erperlnwmng atage has been 
erected, specially designed for the testing 
of the porcelains under voltages of a mil 
Hun or more. An Idea of the else of this 
testing-stage, aa well as some notion of 
the magnitude of electric discharges at 
this high potential, may be got by looking 
fur the man in our photograph. 

A GuoUm Rail-Car of Power and 
Stability 

M OBS difficult than the problems pre- 
sented to moat gasoline rail-cars are 
the operating conditions on the Nevada, 

California and Oregon Ballway The track 
Is of the narrow gage of three feet, which 
would make it seem almost inevitable that 
stability would suffer to a»me degree The 
altitude ranges from 4900 to 6000 feet 
above sea level, at which the air Is appre- 
ciably leaner In oxygai than In most 
places where automobiles do heavy duty 
Bat the vehicles Illustrated herewith have ., 

Iieen conspicuously successful under these u 

conditions. On the fastest trip recorded, a 
100-ml to stretch was made at on average speed of 86 
miles per hour, negotiating grades as steep us 2*4 per 
cent, with 28 passengers Speeds as high ns 66 miles per 
hour have been attained. On the Initial run of 520 miles 
the gasoline cars average 11 miles iter gallon, and refill 
Ing the radiator and crankcase called for the mid! 
tlon of only one quart of water and one pint of nil 
These cars ore 82 feet long, 

over all, and eight feet high 

from rails to roof. They are 
operated, like say well con- 
ducted automobile, by a sin 
gle man, from the front end 
They carry four-cylinder mo- 
tors, 4K-Inch bore and six 
Inch stroke The motor Is 
placed behind the rear axle, 
eliminating all r e V o l v 1 n g 
parts In front of that point, 
and enabling the our to be 
hung very low — 14 Indies 
from top of rails to floor of 
cur Also, the noise and dirt 
of the motor are left behind 
on the right of way to a very 
large extent through this 
construction. The car weight Nsrrow.ssi 

Is 10,000 pounds. The ears 11 

are built by a commercial 

concern, and are available In even narrower sages 
than the one used on this line In all sections of the 
country, the railroads are turning to the gasollno ear as a 
means of meeting the problems of the short lino and the 
line on which traffic Is not heavy enough to support 
tlie conventional steam train OusuUne-cur manufacture 



of a lock socket, lastly. It Is possible to 
use h lamp of unusual voltage, which will 
thus be too high or too low for common 
use, hence there will be no temptation to 
steal It 

One variation of the “different-socket" 
plan Is to employ ii tusket with a loft 
bund thread 1m Idcntnlly, this Is the 
method used by llie New York City Inter- 
borough Rapid Transit K R to prevent 
the 40-volt emergency lumps from being 
used In plum of flu. regulur 130-volt bulbs , 
the former, lm\ Ing left hand threads, will 
not fit any wsket except tlmee especially 
Intended for tlnm Another variation of 
this bleu is Ilm use of a lutnp with a bay- 
onet base, as sockets to lit such bases are 
practically unuMtiluhio to the general 
public 

However, probably the most effective 
und most print Ual plan so far tried has 
lieen that of the link socket The lock 
sockit Is dliniult (ulthuugli not Impos- 
sible) to remove without tlie key More- 
ovtr the \iry fuU that It 1 b locked acts 


man plant for testing porcelain insulators at high voltages 


an attempt Is made to unscrew the bulb 

To Prevent Lamp Thefts It Is easily unlocked, however, with the projier key 

R AILROAD companies and other large users of elec- T>>c Brooklyn Rapid Transit Oo lias adopted a form 
trie light bulbs are up against the problem of pre- of lock wxket wlih h has an Interior shell that turns 
venting the bulbs from being carried off surreptitiously freely within the outer cuslng consequently tlio lamp 
by persons who prefer to get their bulbs for home use cannot bo unscrewed until the key lx Inserted to engage 
In this Huy rather than pay for tliem A writer In the tlie slotted base and thus prevent rotation. As tlio 
tilretrii Hnlhray Journal of dime 16th, discusses the socket simply turns the thief Is not templed to apply 

brute force to the lamp. 


A the Bureau tif Mines 
shows that there has been 
an upward trend In the qunl 
Ity of gHsollne sold ut tlie 
curb In several well dlstrib- 
Uletl cities of the Lulled 
Stales. Tim “gas” vuporlzes 
easier This Is the quality 


no descends along the 
s higher than gasoline 
gas of high volatility 
ow, both for the reason 
und tss-nuxe In the 



i rail-car whose gasoline-driven motor is located behind the rear axle 


several possible | 
courage tlie pnictl 
Tlie simplest ol 
effective, Is to nun 
are easily Identlll 
Another plan h 


Is more eagerly sought 
tbul It enables easier 
average motor It Is vuj 


will doubtless become a growing specialty In the pres- slundurd fixture A third expedient Is the emplovincnt u harder “kick” After all. It is not the theory but the 
cnee of this newly created demand klck “f 11 U'lit we want 


Portable Grandstand of Strnctnral 
Steel 

A JvF'Y [Kirtnlili grandstand lias re- 
cently Imxo developed by the Depart- 
ment of Plants and SI natures of New 
York t Itv Tlie framework of tlie stand Is 
liullt of structural sleel units 6 feet long 
ami 1 foot 0 lnilits high The units are 
asst milled to form the rim re of the stand 
Car Isilts are used to fasten the sections 
together Longitudinal sway braces of 1^4 
indies by 114 Indies by 1*4 Indies angle 
Iron ure lsilted In between opposite pant Is 
of udjolnlng risers us tlie stand Is erected 
Tlie risers ure spaced fi feet apart Tlio 
flooring of the stand Is mado up In sec- 
tions 1 foot 8 Inches wide and It) fCet long, 
secured to the risers by clli>s which extend 
under the flange of the top angles of tbs 
riser frumps The scuts ure supported on 
pipe pptlestals bolted to the floor sections. 

Tlie method of construction eliminates a 
great deul of tlie liability of the stands to 
collapse, und provides cli in seats separate 
from the platform Kre< tlon and demolition 
are very iniK.li more expeditious than with 
tbo more fninlllur type of portable atuml 


High- Altitude Texts Without Leav- 
ing tho Ground 

O UR cover this month shows the testing 
chamber for prospective aviators now 
in use st the French experiment station at 
Oo argot. This chamber Is Intended to 
show what will happen to the candidates 
respiration and to all his other anatomical 
functions at high altitudes. The atmos- 
phere la the chamber la exhausted to a 
point corresponding with the altitude for 
which the tost Is to be made Every pro- 
vision la made for effective use of tlie ap- 
paratus. Thus, while there la naturally no 
escape ftr the unhappy candidate until the 
test M dwnptoted, It Is recognised that the 
examining doctor himself may be less effi- 
dent under blab-altitude conditions than 
normal lyr. The matter of pressure Is per- 
haps hog so strloUs under this head, but 
that of oxygon la; so the doctor wears an 


atos are to duplicate, one set being instd* 
the Wet chamber and one outside, so that 
the entire operation of the test may be 
regaled fra* within or pom without 



Better type of portable grandstand, developed by New York’s manldpal engineer! 


SCIENTIFIC AMERICAN 


DKaian, 1928 


The "Horse-Hair Snake” 

An Account of the Extraordinary Life History of 
One of Our Common Worms 

By Leon Augustus Hausman, Ph.D 

Assistant Professor of Zoology, Rutger* College 


n TH the Inquiries tif modem biological 
science Into the life-history of the “horse- 
hair make,” another of those pleasing 
fancies of our childhood i e., that horso 
hairs placed In a tub of water would turn 
Into snakes, la forced to take Its place In 
the realm of the fabulous. In this Instance, however, 
science supplies us with a xlory concerning the life of 
the horse-hair snake far more extraordinary than that 
of which her researches have deprived us. 

The belief In the transmutation of Inanimate objects 
Into animate beings Is as old us the hutuun race. The 
belief In the transmutation of horse hairs Into snakes 
Is perhaps the lust to lose Its hold We find mention of 
the hone-hair snake In Hhakesiteare's “Antony and 
Cleopatra,” Act 1, Scene 2 

“Much Is breeding. 

Which like the courser's hair, hath yet but life 
And not u serpent's poison “ 

Sir Thomas II n) vine (1005-1082) In his celebrated 
“Pseuiksloxla Epidemics, ' or \ ulgnr Errors, of his time, 
does not list this notlun as erroneous, Hnd nlnce we 
tnay not Htiiqsise that so s< linlurly and singularly acute 
a collector of contemporaneous suiierstltlons and legends 
was Ignorant of the belief in this transmutation, we 
may Infer that he also gave It acceptance. In view of 
the surprisingly lntrleute life history of the horse-hair 
snuke It Is not surprising that the belief In Its miracu- 
lous metamorphosis from a horse hair has lasted well 
down Into the twentieth century, and still persists In 
remote rural districts, und among children, to the pres- 
ent day 

The hair makes, or hair worms, as they should be 
mure prtqswly termed, belong lo the Family doriUtae, 
und the Oenns diirdum, u group of unlnmls placed very 
low down, la the ascending scale of animal life, or to 
he previse, between the Plain onus (of whleh the liver 
flukes and tape-worms are representative*) and the 
Starfishes, Hen Urchins, etc They are not an formerly 
supimsod. nt nil allied to the higher worm forms, such 
as the common earthworm. The hair worms resemble 


satinn deposits her very minute eggs 
(which are sheathed In a long deli- 
cate gelatinous strand resembling a 
sewing thread) on the stems und 
leaves of submerged aquatic plnnts 
(Hg. 8) Before fertilisation Iwth 
sexes are round, but become flat- 
tened after the loss of the genital 
products. 

After about four weeks there de- 
velop* from each egg a minute larva, 
alsmt 1/400 of on Inch In kngth und 
vastly unlike the parent, having a 'll. I — sQMlM 
segmented body, and bearing on the G*rdhi 

head a formidable protruslhle bor- 
ing apparatus consisting of slUT chltlnous rods. About 
the base of the boring proboscis Is grouped a aeries of 
tubercles each bearing a decurved spine. This creature 




Klg 6— Predaceous ground beetle (Harpalus), within 
whose body the Gordius young glows to matnrity 
after leaving the Mayfly larva 

swims about actively In the water for u short time, 
and then bore* Its way Into the soft parts of the body 
of some aquatic nymph (<e, young of an Insect), very 


must trust to luck, of a seemingly 
moat capricious Sort, to be carried 
1st* tlw immediate vicinity of 
water. Without the close proximity 
of water, upon It* me rg ence from 
the Harpalus, it would die at once 
Only those worm* whose host* full 
Into the water or are carried away 
by Hoods, probably ever arrive at 
full maturity 

It will be seen that the chances of 
the particular sequence of circum- 
stances favoring the growth of any 
individual larva into a mature hair 
worm niuat be very meager Indeed, 
and only a very minute proportion 
of hair worm larvae probably ever 
complete their life cycle Indeed, If 
we contemplate the dangers of de- 
struction which the hair worm must 
avoid on Its journey from youth to 
maturity It seems truly miraculous 
that any should be able to make the 
... . . . . Journey, end reach the goal of all 

dttAaa, a typical Uft!i t p e period of sexual maturity 
““ ut and reproduction. 

Only the most Important of the 
dangers of destruction are hem listed, there must he 
many more of which we have little knowledge It may 
bo because of the unusuully large number of hasardons 
vicissitudes In the life of the ltalr worm that there ban 
come about a very Interesting and unusal functional 
adaptation of the genitalia, whereby the worms are able 
to reproduce themselves before they become fully adult 
In Mr other body structures. Another apparent pro- 
vision which nutnre has made as a counterbalance to 
the great mortality of the hair worm, la the remarkable 
ability In egg production. It has been estimated that as 
many as six million eggs con be laid by a fetnule In one 
sen son I 

While the larvae feed upon the fatty portlona of the 
bodies of their hosts, the adults take no food, and In- 
deed, cun tuke move, for the mouth Is functtnalesa and 
Is stopped by a cutlculor plug Thus the adult life Is 
merely a short period for mating and egg laying, and 
the hair worm pusses the greater part of Its existence 
as an Internal parasite From one to live Individuals 
have been found in some Insects, and during the last 
stages of their existence as Internal parasites the worms 
may he colled up among the viscera of their hosts, 
and may even extend through the thorax and up Into 
the head! The weight of the worms Is often greater 
thun the combined weight of all the Internal organs of 



Fig 2 — Mass of Gordina twining together in a typi- 
cal “Gordian Knot” amid water planta 


nothing so much as animated horse hairs (Fig. 2.) 
They are slender bluck, brownish or yellowish forms, 
from three Inches to a foot In length, and slightly 
tuiM-rcd Ht rillur end. Roadside ditches, pools, old 
watering troughs, und the shallow edges of small lake* 
and ponds are their favorite habitats (Fig 1 ) They 
seldom In (mbit running streams. When active they are 
engagvsl.usuully, In making their way slowly and appar- 
ently rather Ineffectively through the water by a lan- 
guid twdulntory motion of the slmder body, or writh- 
ing about among submerged vegetation. Frequently 
many Individuals may lie found intricately knotted and 
twisted together Into a ball, sometime* to the number 
of a hundred or more, which being reminiscent of the 
famous Gordian knot of Alexander the Great, has given 
the family Us name Great namliers of Gordian worms 
often appear suddenly in pools and ditches which just 
before, were apparently free from them, and following 
such appearances tale* have sprung up attributing their 
presence to a rain of worms. 

The female Oarttus distinguished from the mule by 
lier acuminate, instead of bifurcated tall, after fertill- 


commonly selecting the nymph of some common Mnyfly Hair worms have nleo been found In the bodies of 
(Fig 5 1 Within the body of tlie young Mayfly the crickets and grasshoppers, forma which feed upon vege- 
Oordlut Inna loses Its Isirlng proboscis und Its tubercle- tutlon In such cases the hslr worms may have become 
bearing spines, the posterior portion of the body clan- prematurely freed from the bodies of their hosts by the 
gates, und the (nature grows Into a young Imtr worm death und disintegration of the latter, and consumed 
At this stage It leaves the body of Its first boat, in a with the foliage on which they may have fallen The 
rather dramatic maimer, und takes up Its existence In presence of Imlr worms, likewise, within the bodies of 
live body of its second host Tills second host Is often snails, of the higher vertebrates, and even of man. Is 
the conuuon Ihirpalva beetle (Hg 0), and tlw trims- probably also to be ascribed to accidental ingestion, 
fer renew of hosts comes aboul as the result of the de- Much investigational work atill remains to be done 
vr Hiring of tlie first host by the second 1 Within ths In this fascinating little corner of biological research 
body tissues of the Harpalus 
beetle the young hklr worm 
complete* It* growth, and 
later emerges und ewajies 
Into the water In the form In 
which we are accustomed to 
see It 

There ore many vicissi- 
tudes In the life of the hair 
worm I i»n tho emergence 
of the larva from the egg It 
must first escape the devour 
lng maws of numerous 
fishes, and the gullets of a 
vast host of lower forms of 
aquatic life. It* first hoot, 
the Mayfly or other nymph, 
must then be stranded upon 
dry land (commonly by the 
drying up of the pool), and 
next must fall a prey to a 
hungry Harpalus beetle. The 
hair worm must In Its tran- 
sition from Mayfly to beetle, 
evade ths cutting mandible 
of the latter, and be lodged 
unhltteo, within lta stomach. Figs, 1, 4. teal t- Fr»«U Oerdtsa twining about the atsan ef a water plant and 

Upon arriving at maturity laying eggs, gi G end in s ) *« egg*. Ths sdslt A an 4 thn jwtag nr nymph B 

within the body tissues of #f a eemnns Mayfly. If la within the body ef the letter that the free *w in - 
the beetle, the balr worm Bing lares *f Gerdts* pass** th* snip stag** *f H* Of* 
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Wh«rc Bridge Am Built In the Dead 
of Winter 

T HH Tenana River Bridge, recently completed as tbe 
last link in the Government's Alaska Railroad, Is 
unique Is several respects. Measuring TOO feet from 
pier to pier, It Is the second longest single-span railroad 
bridge) being exceeded only by a similar bridge in Bt 
I /nils. Approximately fifty miles from Fairbanks, tbe 
"Golden Henri'* of Alaska, It Is the farthest north of 
big bridges. It was constructed In tbe dead of winter, 
with a temperature running Air days at u time between 
no end 00 degrees below sero. 

With its completion, the Alaska Kullnmd now oper- 
ates on a standard-gage track from Seward, an all year- 
open seaport, to Fairbanks on a two-day, all-da} light 
schedule. Before the bridge was completed, narrow 
gage was used from tbe north bank of the Tununn river 
to Falrbunks, with standard guge from Seward to tlie 
south bank of tbe river Crossing of the river at 
Venona was made In summer h} two ferryboats, the 
“Midnight Bun” and tlie “Matanaska" In winter, when 
the Ice in the river frose to a thickness of three to four 
feet, a narrow-gage track was laid on tlie ice and trains 
from the north side were brought across the river to 
meet the standard-gage trains on the south aide. As 
the time for the spring breakup approached, the tracks 
were taken up and dog teams and sleda wore used to 
transport freight and passengers over the crossing 
Kroctton of the main truss took place during Die cold 
est weather in Alaska, when, fur short periods of time, 
the temperature drops us low as no or (III degrees below 
sero As the ice goes out of the Tatiana river not earlier 
than May 12th, if the bridge were built 
during the summer It would be some time 
In June before falsework could be esinls 
llshed across the -river, which would leave 
but a three months period before the “Ice 
run” In the fall of the year In uddltlon, 
fnlsowork would be endangered during the 
summer months should one of the big 
Hoods take place These occur frequently, 
tarrying driftwood us large ns full nixed 
green cottonwood trees, with roots and 
branches intact, which have boon swept 
away by the flood In the process of hank 
erosion. As the formation of solid Ice 
usually Is complete hy tlie end of Oetolier 
and It remains In place until Mn> tills 
slx-immth period was selected In whltli to 
erect the bridge and remove tbe false- 
work. 

The bridge was built at a cost of $1,08-1 
412 42. Including the cost of changing the 
line of uppronch and transportation of 
material. This Is approximately $200000 
less than the Initial estimate The total 
length end to end of steel Is 1302 feet, und the total 
length from tho south end of titular structure to the 
face of the parapet of the north abutment Is 4183 feet 
The bridge has a clearance of 47 feet alaive menu sum- 
mor high water, which Is ample for river steamers de- 
signed to proceed beyond Netuinu to the upper river 
The single span of 700 feet, crossing the river from 
shore to shore, makes the bridge oblivious to any Ice 
movement in tho spring breakups. 

Nenans, the townstte at which the bridge Is located, 
Is a transfer point for shipments down the Tanann and 
Yukon rivers, and the Alaska Railroad has established 



Largest Swimming Pool for Ten 
Thousand Swimmers 


of tlie grout park and playground program planned for 
this clly It Is of reinforced concrete, 1000 feet In length 
nnd 100 feet wide tveept for a center portion which 
measures IW feel iitrosa Accommodating 10000 swim- 
mers, It cost iiiqiroxlninlclv $80000 Tlie tank Is located 
about three miles south of the Cliff House and about 
130 \nrds from the ocean The fact that is-ean water Is 
to lie used In the |sail, with Its wilt-water content, 




lias necessl tilted mail} sirfxlal ftutures of eonatrurtion 
Fxnivnltons for tlie tank were made entirely In sand 
hlght Inch drain tiles wen placed I**low the bottom 
of the tank for the purpose of taking care of the hydro- 
static pressure ’lliese tllea drain Into three fresh- 
water wells, from which tlie wuter Is puiiqictl b> elec- 
trically driven puiii|M aDd used for Irrigating tbe munic- 
ipal golf grounds alsiut a mile and a half distant Tbo 
hydrostatic pressure Is ver} great, ns tli« level of the 
ground wilier Is tin- same its that of the salt waler In 
the issil If provision bail not been made for pumping 

* ' ‘ il the pool, tbe 

im would bulge 
upward when the pool was 
emptied 

The bottom of the tank Is 
Interlaced with extension 
seams running longitudinally 
and transversely the hmgl 


expansion lug gasoline 
i flve-lneh rein- 

forced concrete footings, 
three feet wide This foot- 

ing has been given sldewBlk 
finish and painted with coal 

tar to permit a bond be- 

tween the floor slob and 
footing, thereb) making ex- sponsihh for 
pnnslon possible without dis- 
ruption of either floor ilab 
or footing The expansion 

Joints are calked 


the weight of (he cement) ns an Integral waterproofing 
of tlie mass concrete 

Tlie Hour slab Is five Ini lies thick — ♦ & Inches struc- 
turally and one-half Imh cement finish on the inside 
Tbe cinwnt flalsli was made by using a 1 1 mix Port 
land cement mortar, to which was added for eaili wuk 
of cement five |samds of u wnterpnsillng comjiound. 
The entire Inner surface was finished with this mixture 
lo overcome the chemical action of Hie suit water on 
tho cnmntp and to give u smooth nnd even finish to 
the Interior of the tnnk, thereby preventing possible 
growth of algae 

Tlie Willis are divided Into Ott-ftsit sections at width 
points there are expansion Joints consist 
lug of wcdge-slmiied Joints, forming a key 
width Inh rhsks the two wall etc lions. 
3 la semu Is composed of live strips of ex 
panslon warns and two 4'/j Inch 13-guge 
eopiier slits Is, put In to eliminate anv |sw- 
slble tlinnce of (lie penetration of salt 
waler from the issil Inlo or through Hie 
rum role, and also to prevent ground wuter 
from entering Into tlie concreti at the 
Joints. 

Tlie swimming pool Is filled with ocean 
water ptmiiied hy a 12 Inch centrifugal 
pump with u caput Ily of 3,000 gallons of 
water js r minute Tlie water Is pumissl 
through a 10-lneh steel pl|sllm 730 feet 
In length extending JOO feet hevond the 
aero tldi hvol nnd resting on a concrete 
tilt r thus assuring clean ocean water lit all 
times The tank Is ilndncd hv gravity, the 
water passing nut through the 10-Inch 
steel pits* However five fei t of the 14- 
foot diving pit will lie drained hy u special 
salt water pump (hs the diving pit Is 
■vi I of thi sea) thus making a total of 
six pumps tlml will Is? necessary to operate the 
|sui| The swimming tnnk will hold 0,300,000 gal- 
lon* of water 

Nature May Have Something Elm Up 
Her Sleeve I 

O il, wells, width as all the world knows, produce 
crude oil — anil some of them a very low grade of 
crude ut that — ran pnsluce something else 

At least, one well can, and Is doing It stendlly day 
by dHy That Is a well lisatcd on Bwuggnrt farm, a 
mile east of lleer Creek tirunt t'oimiv northern Okln 
lioinu This well Is milking about IflOO gallons of pore 
high gravltv gasoline testing 70 grnvlt), iverv day at 
4000 feet Hie owner of this wi II has taken Hie oppor- 
tunity to tunk the dally production and put It on the 
murket at 10 cents a gallon It Is (sing sold to score* 
of (trant Counrv truik and touring car owners, who 
formed u waiting list sun after the well started mnk- 


lielow the II 


Um* (equal to S per cent of 


Natural gasoline Is not unknown to the oil Industry- 

In fact, vvhut is known as natural or casing head gaso- 

line Is an linisirtant end of the oil Imslners. However 
In this i use the gasoline flows fnmi the well nnd Is not 
recovered or collected from tlie gas flow os Is the case 
with ordlnnry i using head gasoline. 

Geologists differ as regards geological conditions re- 
gtisnllne flow, except to doi lure that 
conditions underground must have lieen su< h us to per- 
form In a certain manner the refining process which 
man ordinarily uses to extract gasollm from entile oil 
At any rote, the well owner and the pulilh which buys 
the gasoline have reduced the complicat'd all business 
to u simple thing In this tase, wlieretn the production 
refining, transportation and marketing of gasoline are 
completed praetlcnlly In one iqs nillon No other wells 
of the Boer Creek field product other Ilian a fairly good 
quality of crude olL 
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Graphical display of the way in which the dollar with which certain com modi tiea art bought it aplit between producer, carrier and diet riba tor 


The Science of Distribution 

An Authoritative Survey of the Devious Channels that Lead from Producer to Consumer 


pluoes of agrliulturo Inventive genius perfected mn iimn. It wua Instructed to towel Igatc “tin present con worth nil of tills trouble? Is there really anything 
chinos to rcllece more und more hnnd labor and to dlllon of ugrlculture, the enuse of the dllforonce between wrong with our system of distribution? It so, what la 
produce goods in greater \olume Working day* became the prices of ngrlcultural products to the producer und it, and Is there a remedy? 

shorter and time and opportunity for recreation became the ultimate cost to the consumer, the comparative con Tins facta show unquestionably what we hare only 
greater Education and travel created a desire for com dltluna of other Industries anti the prices of other prod- surmised before that In many details onr system of 
fort, convenience nnd refinements not dreamed of In uots, and lliu marketing and transportation faculties of distributing the common commodities of life is wrong 
earlier generations. Invention after Invention revolu- the country ' Similar investigations have been ordered For Instance, of each dollar spent for bread In the 
tumbled habits and customs. Klectrlclty added to the before, they have mine rutber to be expected as a United States In 1021, only nbont flfty cents represents 
length of thi day be lighting cities und providing means graceful gesture on the part of Congress, even though the nctuul cost of the brand, baked ready for your table 
of rapid, comfortable locomotion Telephone and tele- lluy mean little or nothing But tills cnmmlsslon was The other half of the ultimate cost represents what was 
graph extended communication nnd nationalised Indus- nothing if not thorough spent on service, transportation and selling costs In 

try, commerce and finance The first dlfflcultv encountered was the rather star getting the loaf from the hakerv to your table 

“Kefrlgeratlon rivnlutlonlxod the transportation and tllng discovery that "there were practically no fnnda- Of Sflch dollar yon spent for rolled oats In 1881 only 
storage of food products und changed the living habits mental data of n government or public charm ter with 30 cents went to the maker tor his completed, boxed 
of the Nation Fruits, vegetables and fresh meats were respect to marketing and distribution, nnd It was tlwre- prrfduct. It took TO cents to transport and sell the oats 
transported to distant markets, the production of the fore necessary for (lie Commission to undertake a pto- to you A dollar’s worth of oranges cost only 41 cents 
whole country was made uvHlInhle to the large con neertng effort to secure from original sources the basic to produce and harvest ready for market Of each dol 
miming centers and cr»l» of aeasonal production were facts upon which a consideration of the problems of lar you spent for clothes, 81 cents went for the coat of 
offered to consumers throughout the greater portion of distribution might be predicated " dlstrlbntlnn— the coot of selling the clothing to yon Of 

the year The consumer enine to uccept unnsuul service with a view of securing tcc hnlcnl assistance and to every dollar spent for rimes, 28 cents went for 
and convenience ns a mutter of course and finally to secure the cooperation of the trades affected the Com- distribution 

demand more Kuril new service nnd convenience drew mission set up In each trade nr Industry a committee The freight MU on a carload of cabbags shipped from 
additional people Into the activities of distribution whose function It was to assist the Commission to Texas to the Mg Northern markets was about six times 
Time-saving, convenience, comfort and satisfaction be- securing and correlating Die Information desired from as ranch as the original yslne of the cabbage in Texas, 
came Ihe determining factors to the excellency of serv- the trades For Mstnnce, Hie Commission set up a retail Most of the fruits and vegetables from California, coo- 
ler More Bnd more fnclllttes were created more and grocers’ committee, a food manufacturers’ committee stinted In the Kant to snch large quantities, Incur freight 

more people were engaged with a constant upbuilding and similar committees In the trades denting In dry blits as great as or greater than their first value. An 
of expense, until tee note hare reached « point where If goods, clothing, shoes, hardware, meats, etc. Investigation of 0470 representative carloads of fruits 

enrts more to distribute und serve than it easts to with the assistance of these committees, question- and vcgataMea sold at wholesale to Beaten, Chicago, 
produce ” nul res were worked out, designing to reflect, over a New York, Philadelphia, Pittsburgh sod other large 

The nbovc la not the work of an Imaginative writer, period of vpors hegtnntog with 191* and ending with dries showed that about 80 per rent of the wholesale 

but Is quoted from the report of a Congressional com 1921, the nctnnl price ranges of r ep r e se n tative com mod- price was paid to the shipper toe (he co mm odity, that 

mission Tills "Toint Commission on Agricultural In (ties distributed by these trades Thane a* far aa pos> about 82 per cent wont for freight charges, abotif 2 
qnlry" has Just completed the most remarkable docu- slhle reflected the portion of the consumer's dollar per cent far mtsdttanebu* handbag charged and about 
meat of the kind ever compiled Congress In the idle of token hy ench distributor, manufacturer or producer In 2 per emt tor profit 

scientific Investigator Is at least something of a novelty this way It was possible to chock the figures submitted Ind den tatty, the profiteering bags boo which has bean 

Rut this report assumes the dignity of Science noth m the qoestlnimatre* of n given trade with the figures rajaed to the last few yeera baa been roughly handled 

ing less. submitted hy other fadnrs in a chain of distribution In nearly every Ito* examined then Is a definite trend 

For the first time It lays before ns accurate figures nnd to obtain substantial accuracy In the figures oh- toward smaller sad smaller profits. Indeed, during the 

nnd facts on the cost of producing nnd distributing a mined through the questionnaires. Fifteen thousand period of highest prices, when fhe cty of pro fit eer was 
great many of the commodities we have come to regard questionnaires were sent out nnd returned, covering a loudest, many Industries a us Wue d * loss. In 1018 the 
as essential For the first time we are given a basis for total of more then 200 commodities, profit to the manufacturer on canned tnllk was Shout 

sound Judgment on such mooted questions as “the high A single Instance win Illustrate the effort that weld 12 per cent Is 191$ the profit wag s fraction of 1 per 
cost of living" and “profiteering,” and, tut might be ex- into the report The committee on depar tm e nt stores, at rent , to 1920 the todwtry shewed X tea* of 8,15 per 

ported , the average conceptions on these questions are its own expense, rented two floors of a New York sky cent and the profits to tW. into about 4 pgr ctot 

far from anything warranted hy the facts For the first scraper and installed there a large fort* of acco untant s Most ether eo H uncWUtl Cj to p — tog the same trend, tm- 

time we are given definite conclusions on how condl- and aadstants, who worked steadily tor some neUthe fitobtedly, to Many cases, the charge 

time may ,8s bettered— conclusion* arrived at by the assembling and ctndMwteg the facts about dep art ment {Contorted on yap* Ut) 


1HN our grandfathers wore lmmeepnn 
lIoI lies, mixed must of the food they ate 
and rhop|H-d tile woml for llielr lioinc fires, 
the cost of dlHtrlbutlng the essential com- 
modities was practically nil Ilut 


same methods used by the bridge builder for deter- stores The final result was a table of figures, which 

mining Ihe structure of a truss or the slxe of the occupies Just one page of the voluminous report. And 
foundation yet that table contains facts which never before were 

This knowledge lias been gained s Ith the most pains- available, which were invaluable In reaching a final 
taking care. When the conrnilllee wux appointed, with conclusion, 
mi ricet ICeorvw.nl II live Hlclnvv Anderson of Mlnnetsdn ns chair- And what of the facts as finally adduced? Are tber 
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TV* sweating of tU neon tube on the <Uak (left), 
ana tfc* visible indkatkm of th* ware-form of the 
nirnt ssppiy that Is secured an roUtlaa 


Recording Alternating Current Ware Forma 

A S la wall known, the recording of ware forms of 
alternating current supplies Is in theee days an 
important process to the electrical engineer Various 
types of aodHographa hare been devised and applied 
for the purpose, but all are relatively expensive and 
comp l ex places of apparatus. On the occasion of a visit 
to the recently opened research laboratory at Wembley, 
Hngland, a new and eery simple apparatus for tracing 
wave forms was shown. The apparatus Is based on the 
use of the new discharge lamps containing neon gas. 
Under certain circumstances when the electrodes are In 
the fk>rm at straight wins the length of the wire cov- 
eted with luminous glow la proportional to the current 
passing Hence at any blatant the length of the glow 
In the tnbo Is proportional to the voltage applied. Ac- 
cordingly, If the tube Is mounted radially on the cir- 
cumference of a rapidly rotated disc one sees the wave 
form outlined as a patch of light, a series of images 
being formed round the edge of the disc The accom- 
panylhg diagrammatic sketch shows the position of the 
tpbe and the resultant effect on rotation. 

Amateur Photomicrography by Means of a 
Microscope and Hand Camera 

P HOTOGRAPHY through the microscope Is at pres- 
ent an art of the professional world only It Is sel- 
dom heard of among amateurs, und yet such photog- 
raphy Is one of the best Instances In which the ordinary 
camera can bo employed In exceptional work. With a 
little care a stock camera and a microscope will give 
remarkable results, providing that sharply defined sub- 
jects are used. 

The camera should be supported firmly, Its lens rest- 
ing on tbs eyepiece of the microscope, so that the film 
Is parallel to the object to be photographed. It Is well 
to wrap tinfoil about the connection of the lens and 
eyepiece to avoid possible interference by light 
Successful results were obtained from a standard 
make of camera which takes pictures three and one- 
half by four and one-hnlf Inches. It lias an anastlginnth 
lana and an ordinary timer The focal length of the 


leu Is six and one-lmlf Uu In's The microscope used had 
objectives of four Hnd sixteen millimeters, und a 7.5 
eyepiece, giving magnification lietwevn une hundred fifty 
and three hundred fifty diameters. 

Lighting Is the most Important consideration of aetual 
picture taking Experiments proved that the best pic- 
tures were produced by Intense sunlight (more |sm«.r- 
ful than la comfortable for the eye) directed on the 
slide by the concave mirror of (lie nilcrosrotst Owing to 
the fact that the light rays are tempered by both the 
lenses of the camera and the mlcroscn|ie, Die film la 
not as violently affected as might be suitpuscd Tho 
direct sunlight enables the operator to take snapshots 
Instead of time exposures, thus eliminating failures due 
to vibration, movement of tlie qmnern or movement of 
living subjects such as animalcules and diatoms. Of 
course, Clinique subjects require lunger exposures and n 
light thrown on them from above, lmt for ordinary ob- 
jects only nae-tontli to one-twenty-flfih of a second ex- 
posure Is required. 

In focusing the camera a good plan la to remove the 
back of the Instrument and Insert a pi coo of ground 
glass or, lacking that, an oiled pa|«r, where Die film 
lies, ns Is done with a plate tnmern The Image will 
fall clearly on the ground glass if no bright light falls 
on It from shove Adjustment Is easily made by setting 
the camera into rough fticua. Sharp focus Is then pro- 
curable by using the fine adjustment on tlie microscope 
und examining Die Image with a band glass for detail. 
The I cost results were secured when the camera was set 
for fifty feet Tlie smaller the dlstanco for which the 
camera Is set, the larger the Image will lie 

The method of using ground glass Is also of valne in 
determining the amount of light necessary and the even 
ness of Its distribution. The camera should not be 
stopped down at all— that Is to say, the opening should 
be as wide as imssIMe. On n standard Instrument this 
will be stop 7JS. 

By the process described we have obtained various 
pictures of snologlcal Interest One of u spider leg, for 
example, taken tinder low power, gives In clear detail 
the structure of the tarsus and one Joint of tlie leg. 
The long s|ilnc* surrounding the Joint und lining tho 
chltlnmm tarsus may be seen distinctly The pair of 
toothed terminal i laws anil the hairs give an Idea how 
the creature cun walk on walls and ceilings with ease 

The slmplli lt\ and lack of expenae attendant upon 
taking such pictures us these should recommend Itself 
to the teachers and students of high school*. Series 
might be made for use in biology, chemistry and phys- 
ics classes. Not only would Die pictures he of great use 
for demonstration nnd lecture purposes, but the work 
of making a group of studies would afford an excellent 
experience for more advanced students us well 

Motor Vehicle Lighting 

T UB chief of tlin electrical division of the Bureau 
of Standards attended one session of the Society of 
Automotive Knglneers at Spring Isvke, N J , on June 21, 
at which tho problem of hemlllglillng for motor vehicles 



Concrete Shells for Concrete Buildings 

B l ILDIMl with concrete 1ms become so stereotyped 
llmt little thought Is given to It hy the public or 
even by those working In It But the faot Is, with forms 
for an ordinary dwelling house costing something like 
f3Wlfi If made under the conventional system a very 
considerable amount of Inventive effort has been ex- 
pended with Die Idea of rheuiconlng this first cost or a 
concrete residence. Homo of the answers which have 
heen promised to tills problem have lieen such as to 
cheapen the house as well whhh Is not what Is desired. 

One promising line of uttiuk, however, which Is nsu 
ally free from this olijetllon Is tlie building of concrete 
houses without the use of forms on the spot at all 
through the use of pn-oust cone rati blocks The latest 
development of this likti tukes the dins lion of u con- 
crete tile unit, r >x8x]J Imhes, weighing eighteen (annuls, 
easily liimdlrd and rnpldlv ml In stnuturc It resem- 
bles the hollow cluv till It Is made with a wel mix, on 
an iiiitomntlc mm him for qimnfttv production, at a 
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Colorado’s Six-Mile Tunnel Under the Rockies 

The Long-Deferred Realization of the Plans for an Air-Line Route from Denver to Salt Lake City 


Jf that epic, the story of the axpuntOon of 
our bonleni and the development of the of 
(union, there is no more fascinating chap- tlx 
tor than the one deullng with the con- Ini 


By Theodor* Merrill Fisher 

rs imoix luted with the “Moffat Road," first as i 
he original locating engineers, later os assistant 
chief engineer, and final I) uh chief mutineer, w 


— 1 railroads, An outstanding figure In that lines to each After mature consideration of all the 
Is David H Moffat for, from the time of his engineering and operating fuctors Involved, one of these 
arrival In the then village of Denver In 18.K), lie was was selected Tills Judgment Is made binding on the 
intimately connected with the growth of the fur west. Tunnel Commission through the Incorporation In the 
und railroad Imlhllng was with lilm a veritable passion “low" of a provision which definitely names this site 

In 1887 he guve Colorado Its first railroad outlet as the line that shall be used 

through a line coniHH ting Denver with llie Union Put Iflc The tunnel's eastern portal will be about GO mile* 

at Cheyenne, Wyoming Later lie participated In the fnmi " " ' ~ " 

completion of the Denver k Itlo Grande Railway and road c 
many of the k* si mountain lines that provided t ran*- climb 


lth the “Moffat Road,” first as one Although many engineers are urging that the Moffat 
itlng engineers, later os assistant to Tunnel be made a two-truck artery, It will carry but 
und finally as chief engineer, went one standard-gage line. The slse of the t unnel will be 
y thoroughly for his company, decld- 18 feet width, with a height of UO feet above the rails, 
dble sites and working out approach the auxiliary bore will be either T by 8 or B by 10 feet. 


i of all the An Innovation In engineering practice which the build 
one of these era of the Rogers Poos Tunnel worked oat will be used 
ding on the by those of the Moffat In Its excavation. In place of 
itloa In the the standard method of n top heading at each -face” and 
les this site disposal of the “bench” by after bloating and power- 
shovel mucking, the following will be used The floor 
ut 00 mile* of the pioneer bore and the cross cuts from It will be 


,V>n»u Summit — und near the headwaters 


r headings" approximately eight by ten fl 


covered and booming mining camps of Oolorado the tn 

Coming down the vears to 1002, we find him at the near t 
age of 00, anllke most business men of Ids age, tackling tain * 
Ills most ambitious enterprise, the connection of Denver Is to t 
and Halt Lake City by the most direct route. As h link the wi 


c then the newly dls- of South Boulder Creek Between portals the length of blasted nt each “face" A follow-up drilling g 


h west entrance being then enlarge this preliminary udit I 


a level and operation based o 


In the shortest ocean to ocean line Ids plans bail large altitude, the tunnel will reduce the “MoffRt Road's" muck or spoils from 

national significance their Importance being limnedl- maximum climb Into the Air bv, roughly, 2400 feel and the main, a matter 

tttely made clear hy the hitter 
and relentless opposition that 
the Union Pnelfie and the 
Kuntn Fe systems offered be- 
cause of the serious com|s*ll- 
tlon they promised Although 
these Interests were able to 
crl]H>le Ills projei t hy cutting 
him off from eastern financ- 
ing. he went nlieud ns best 
lie might with such local cap- 
ital ns tie could gather, stnk 
lng at the smile time his owm 
personal fori tine on the suc- 
cess of the venture 

An lni|Kirtiint factor In Mr 
Moffut s scheme — later to 1)0 
seen as a ded nulnlng one — 
was the driving of a long 
tunnel under the Continental 
Divide \s tta cost w us meas- 
ured in ti rins of millions, the 
builders of the 'Denver * 

Bait Luke Unllwny' were 
forced to adopt whut they 
doomed lmt a temporary 
mute over Ihe main range of 
the Colorado Rockies. 

When Mr Moffat died In 
1011, a broken man, lie had 
lieea able to complete bat 
214 miles of this pet project. 

teuu»f a°t e d* "mileage* The The aht-mlle Moffat boro will throw into tho discard a I*-»IU stretch of track where the read a 
“Moffat Road" became, then, the »«W with grades as high a* ill per rent and constant struggle to ksep tbs line open 



•f drilling speed It Is estimated 
thnt from two to three years 
will he required to complete 
this great bore, at least a 
year's time being saved In 
comparison with tho old, 
single-tunnel plan As a sin 
gle Item the pioneer boye 
would represent n cost of 
about a million dollars, from 
which we deduct something 
like a bait million dollars 
which Its use will take off 
the cost of excavating tho 
main tunnel 

The Justification of the net 
cost of the auxiliary bore is 
foimil In the use which will 
be made of it as a water con- 
veyor Anticipating future 
domestic needs, the city of 
Denver has filed on water 
rights near the head of Fra 
ser River acroes the conti- 
nental divide A tunnel of 
some sort wnnld obviously be 
Imperative to make the sup- 
ply available, and In the 
usual course of events the 
city would later be compelled 
to construct It. With all 
available sources of supply 
on the eastern slope now ap- 
propriated and many tbou- 
9 «and acres of farm lands In- 
adequately supplied with 
water for irrigation. Da- 
soon as carrying faculties are 
In demand Until the time when 


“Moffat Road" became, then, tn * **»««. with grades as high as iix par rent and constant struggle to keep the Hue open adequately supplied with 

merely a local line, spending water for Irrigation, Den- 

three- fourths of its gross Income in the almost unending eliminate 23 miles of trackage. Aside from mastering ver's new supply, as soon sus carrying facilities are 

struggle to keep Its right-of-way over the “backbone of ihe snuw-cleomnce problem already referred to, the ready, will be at once tn demand Until the time when 

the continent" clear of (mow, with the additional terrific maximum grade mi the entire line will be cut to 2 domestic use Is paramount, tbe dty can derive an 

handicap of n 8 per cent maximum grade The scrap per cent The saving effected by tbls will be made annual Income of not leas than a hundred thousand 

heap wus the Inevitable, final wlndlng-up place for Its graphic bv umtrastlng the present haulage of a 40-ton dollars from this source, consequently, It esn well 

affairs unless ihe great tunnel could be put through We coal train from northwestern Colorado with the event- afford to pay a rental, for tbs us# of the planner bore 

need not recount here the long story of the many ual situation. Whereas today It takes eight locomotives as s water conveyor, that will pay for Its construction 

unavailing attempts to see this accomplished through to get null a train over Corona Summit, eventually one In s short term of years. To secure proper drainage of 


dollars from this source, consequently, It esn writ 
afford to pay a rental, for tbs use of tbe planner bore 
si s water conveyor, that will pay for Its construction 
in a short term of years. To secure proper drainage of 


> doing awuy with the roads’ chief handicap s 


near tbe center, tbe westward grade being R60 and 


r ownership However, lu May. 1022, the only will be needed for haulnge through the tunnel In underground water, tbe peak of both tunnels will be 

nte legislature passed an act that will as- so doing away with the roads’ chief handicap some- near tbe center, tbe westward grade being 

mipletlon of the tunnel Tills provides for thing like a half million dollars will he saved In yearly tbe eastward 020. When tbe antll bore Is 

. of *0720000 In Isolds for Its construction, operating costs, and depredahle transportation will, it water conveyance purposes, to get the flow 

i lng guaranteed bv all the private property Is estimated, quickly double Its business. peak, on Intake shaft a hundred and flfty feet 

is I weii designated ns tho “Moffat Tunnel Wliat Is known as the “ploneer-lsire ' method of eon be necessary at the western portal. 


1 by the builders of the Moffat 


will most benefit from the put ting through the famous Simplon tunnel between Italy possibility of monopoly, any railroad that wishes may 


earned with Hnd which will moat benefit from the pul 
ting through of the w hole uffalr Recently the last legs 
buttle was won with the United States Supreme Court' 
finding that the Imsle law was constitutional, and s 


peak, on Intake shaft a hundred and flfty feet deep will 
be necessary at the western portal. 

Because the tunnel will be a public Improvement pur- 
posed to serve as many uses os may be and free from 


print the Tunnel Commission drilling 


the Canadian Pacific to British Columbia, requires tbe the building of the tunnel — the Denver k Bio Qrande. 


will have construction contracts rend} for bidding If prlmnry o|ierutlon. Where under the usual method w 
not actually let on the main bore Is restrii 

This Incredible speed In getting things under way la from the two ends, the fai 
due lo the fact thnt file determination of tlie tunnel bore" — doe to It* much snu 
site will not as Is usually the case, hove tn be mode a cut* to be run out from It 
matter of month* of surveying and preliminary engi end double headings along 
neering study. Major U D Blau veil, who wna for many of them. 


; of a smaller, auxiliary tunnel parallel to the "ptere Is no question that so far as the Moffat UM 
t iqiemtlon. Where under the usual method work Is concerned, the putting through of tbe big bora will, 
main bora U restricted to simultaneous drilling after long yean of frustrated plans and shattered hopes, 
ie two ends, the faster progress of the “pioneer bring about It* completion, thereby opening up tor fle- 
due to it* much smaller diameter— permits cron* velopment a mat ana Is northwestern CMoredo and 
be run out from It to the line of tbe main bora northeastern Utah, and establishing tbe fall slgnt&riwce 
able headings along the latter started from each of tbe Moffat read tn tbe general aqhsnw of trana- 
u v ccotlnait*l transportation. 
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AT Mfcnu, the city of Agamemnon, new put* of 
•fX history an Mnc uncovered according to Mr A. 
J. B. Waco, Director of tbe British School of Arehae- 


ttoaa at tbla classical rite. In tbe private apartment* 
of the palace a tank-bath tinea with red stucco was 
discovered. Bare were found the brcose darners 
and tbe trass which we picture. Extraordinary 
domed tombs were found whit* 


both Imagination for drawing plans and knowledge 
for making calculations and construction. The palace 
on the summit of the Citadel now nppeors to have been 
a large building with several stories. The palace was 
built about 1400 B 0. Other work Included the ex- 
cavation of the fort or signal station on the summit 
of Mount H agios Ellas (2fi00 feet) whence the news 
of the fall of Troy might have been flashed by Are- 
signal to Mycenae below An examination of the 
tombs shew that the later members of the family 
seemed to have bad no scruples In sweeping aside, or 
throwing outside the bones and other relics of 


MYCfeNAE, THE CITY OF AGAMEMNON, AS BROUGHT TO LIGHT BY THE ARCHAEOLOGISTS 


the earlier Interments and appropriating valuables. 

Our photographs show the undent Ureek weapons 
recently found in Mycenaean tomhs, ns well as a 
fane or Jar with a highly realistic octopus design The 
topmost right hand photograph shows what was once 
tbe approach to Agamemnon’s throne room — the great 
south stairway of the Pnlnre of Mycenae The draw- 
ing below it shows tlie building teclmlquc of the ISth 
century B O, In this case the door of the “Lion 
Tomb.” Th« large view shows the fit add on the 
mountain at the left We are Indebted to The lUut- 
tmtei 1 onion Vein for tbe photographs and data. 
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The Heavens in December, 1923 

Mathematical Theory and Observed Fact Regarding the Nebulae 

By professor Henry Noms Russell, Ph.D. 


poke last niuntb of tlie spiral 
l|W| tin Ir strange forms, stranger motion*, find 
ftlH enormous glue No one could follow KUih 
WB u story without the Instinctive question, 
'lint what ure these nebulae? Hnve we 
nny Idea of their real nature? 

Though this liold query cannot be Answered with as- 
surance toduy, we ore by no meuus In utter uncertainty 
The astronomical world isiiotoHsea » tlieory of their 
natun wlihh nmtebes the prlndtml facts so well that, 
though "not proven,” It commands the sympathy und 
lndoeil the belief of the most eonqietent authorities. 
Perhaps the most ronmrkablo feature of this theory 
Is Its origin For once, we route on the rare case of a 
hyisilhesls of great practical uttrnetlveness which origt 
nntrd, not from u study of the Indies to tie explained, 
but front purely theoretical considerations dcveloiied In 
tho lnvestlgntlim of a highly generalised problem 

We refer, of course, to the remarkable work of 
Jeans— one of the most dlsllngulslted of English mathe- 
maticians, who hns hardly a rival In that 
difficult field where mathematics, physics, 
astronomy and geology may dispute the 
sovereignty The abstract problem which 
lie wus discussing wus tin old und Intri- 
cate one of tlte behuvlor of n muss of ro- 
tating fillld Smll a muss, If Isolated In 
spurt* would settle down, under Its own 
gravitation, Into nome definite "figure of 
equilibrium ' If the muss wus not rotat- 
ing nt all tills figure would obviously be 
a spliere. If the fluid was Incomtiresalhte, 

Its density would be the sunn everywhere, 

If compressible, It would he denser — prob- 
ably much denser — at tlw center bnt still 
spherical 

I-et us now suppose the ninss to Is* In 
■low rotation. The problem is more coni 
plex we hn\e a centrifugal force, acting 
outward In the plane of tin equutor, com- 
bining w Uli gravity It Is easy to sec that 
If small. Ibis force will make the lstdy 
bulge out ut the equator and flatten down 
nt the poles, lint the amount of the bulg 
Ing Is not easy to compute, for the very 
change of shape alters the gravitational 
attraction at the surface for slow mta 
that, however the problem was solved a 
century ago— at least, for the homogene- 
ous innsg. The cross-sect Ion, ulong a 
meridian, becomes an cllliwe while the 
equator Is still a circle. The enrth and 
Jupiter, though denser toward their cen 
ter, Illustrate this ease 

Figures of Equilibrium 

But what If the rotation grows more 
rapid — as must nrtuallv hnptsjn If the 
muss risds down und contracts? In this 
event, n homogeneous mass will become 
more and more flattened at the poles, with 
Its equator circular, until It reaches u certain limiting 
shape nnd then n strange thing huiipens. The equator 
Itself 1 amines elliptical, nnd the mass resembles In 
form n cuke of toilet soup, rotating about It* shorter 
axis. With increasing rotation, the long diameter of the 
equator Itccomes twice, and even three times, the other, 
so that the figure la almost cigar-shaped Then sgaln 
a change occur*. One end of the “cigar'’ tends to 
elongate and the other to become short and thick At 
this lHiitil tlw mathematical analysis becomes appall 
Ingly complicated, and It was not until Jesus attacked 
the pmbhm (n little matter of a year or two of ealeu 
lallon) thut It wus cleared up. 

Ileyond lids point, he finds, there can Is* no real 
equilibrium nt nil One end of tho “cigar’ lengthens 
rapidly, the otlur fattens, and a neck forms between 
them Doubtless lids ue>k soon breaks, and we get two 
lndeitendent masses rotating nlsmt one another, and 
almost In rontuct — after which the friction of the tldea 
wlihh they raise on one allot lit r will drive them slowly 
apart, as Darwin showed years ago 
Tract leallv every stage hetond the (mint of actual Rep- 
aration Is exhibited to us among the eclipsing vartnblo 
stars Hut these stars are formed of compressible gas, 
und must lie condensed toward their centers. How will 
this affect things? 


This problem 1* even a more difficult one than the 
other, but Jeans has successfully attacked It IT the 
central condensation Is small or moderate, the conrse of 
events follows essentially tlie line nlreudy sketched But 
If I he outer parts are of low density tutd the central 
condensation great, the whole story changes. For slow 
rotution the shape Is much ns liefore, but as It spins 
faster, the sharply curved pari of the surface becomes 
more and more localised at the equator, and It come* 
to resemble a doable-convex lens (or a reading-glass 
without the frame) Finally the equatorial edge, at 
first rounded, becomes quite sharp At this stnge the 
centrifugal force ut the equator Just balances gravity, 
and for any further rotation something must break 
loose For a mass quite Isolated In spuce, the surface 
portions would liegln to spreud out In the plane of the 
equator Into a wide, lint sheet, lint no nctunl body even 
In Interstellar spare, Is quite Isolated The attraction of 
the neighboring stars at least, must act upon It nnd 
produce forces of the same nature ns those which raise 



be found repeatedly on nebular photograph*. If such a 
success was not enough, It must he added that Jeans, 
assuming (us seems reasonable) that tbs condensation* 
in the spiral arms of the nebulae are ua big (or, rather, 
as massive) as stars, finds It possible, from general 
considerations, to work out roughly the aloe of the 
nebula and the rate at which It la throwing off matter 
from Its rim. He is thus led to estlmnta that the dis- 
tances of tlte great spirals In Andromeda and Ursa 
Major are of the order of 3000 and 0000 light years, 
which Is const slant with what other Information wo 
cun get upon the matter, while the masses of the 
nuclei must be enormous— In the Andromeda nebula, 
perhups n billion times that of the sun 
No other theory of spiral nebulae hsa so far been 
proposed wlihh Is anything like as satisfactory Hat 
difficulties remain. One la found in the fact, 
clearly proved by van Maanen, that tha 
motions In the outer pans of the arms In- 
crease as If athwnrtwlse force wus acting 
upon the particles. Another Is that the 
spectra of the central portions are just 
w hut might be expected from a duster of 
star* generally similar to the*sun Yet nt 
the probable distances of these nebulae, 
the Individual stars should be shown on 
our photographs (unless they were nil 
much fainter. Intrinsically, than the sun) 
Twenty years lienee, or even ten, there 
may be other chapters to add to our story, 
equal In Interest to any that have so far 
been read. 

The Heavens 

The winter skies are now In their full 
glory Orion liluzus high in the southeast, 
with Taurus above and Hlrlus below Pro 
cyon, Castor, Pollux and Begulns are all 
In the east— the hurt rising The Great 
Hear ascends In the northeast, tho Dragon 
swings low In the north, and Cassiopeia 
nnd Copbetu are sinking in the northwest, 
above Cygnus, which Is setting Auriga 
nnd Perseus are overhead, Andromeda, 
Aries nnd Perseus In the west, The south 
west, with the sparse stars of Bridonns 
und Cetas, Is the only dull part of the sky 

The Planets 

Mercury la an evening star all the 
month, bnt Is so far sooth that he will be 
hard to see. The best time Is about the 
ki Jtal 27th, when he Is farthest from the son, 
ocki Jul 14. but even then he sets at a P M 
kt Ju ** Venus Is also on evening star, but Is 

further from tho sun than Mercury and 
much easier to see By the end of the 
month she remains In tight until fl 48, 
nnd should be easy to see just about dark. 

Mars Is a morning star In Virgo, rising at &90 A. M 
In the middle of tlte month. On the first be is In con- 
junction with Saturn. 'The two planets are lft * apart 
and should present a pretty spectacle. 

Jupiter, too, Is a morning star, bat much nearer tha 
sun, and does not rise until nearly 6 A. M 
Uranus is in Aquarius, and is In quadrature ei 


I lie tides la our oceans. The outor edges of the Icns- 
shuped muss, In this critical stole, will l« very sensltlre 
to the smullest forces , and the outcome Is thut the out- 
flow of mutter, thrown off by Hie rapid rotation, will 
take pluce at two opposite points on the equator, the 
“hlgb-tlde regions," so that It will escape, not In a 
sheet, hut In two oppositely directed streams. If the 
quantity of outflowing material Is small, It will dissi- 
pate Into splice , If it Is large, tho mutual attraction of the sun on the 0th, so that he can be observed til the 


the particles will keep the stream from spreading oat 
laterally, and It will form a long filament There la, 
however, a si rang tendency for such n filament to break 
up longitudinally Into separate hits, Just as a narrow 
Jet of water (under quite different forces) breaks up 
Into separate drops. So our rotating moss, If huge 
enough, will surround Itself with a swarm of small con 
densutloas arranged In streams along the bulk of the 
filaments from which they have been formed, and lin- 
ing from two opposite points on the periphery of the 
central mass. 

Msthematles and the Nebulas 

All this came os a definite, hut in a sense unexpected, 
result of Jeans’ mathematical reasoning The resem- 
blance of the resulting picture to that actually presented 
liy the spiral nebulae Is striking to a degree. Indeed, 


evening. Neptune Is in Leo, and rises about 9 P 11, In 
the middle.of the month, 

Tho moon ts In her ladt quarter at 8 A. M. on the 
1st, new at 8 P M on the 7th, Jn her first quarter at 10 
P M on the 14th, full at 8 A. M. on the 28rd, and In 
her last quarter again at 4 P M. an the 90th, She Is 
nearest the earth on the 6th, and farthest away on tha 
19th. During the month she posses near Saturn and 
Man on the 4th, Jupiter on the 0th, Mercury an the 8th, 
Venus on the 9th, Uranus on the 14th, and Neptune 

again on th® 20th, 

At 8 84 P M on December 22nd the sun reaches his 
greatest southern declination, and enters the sign 
(though not the constellation) of Capricorn — end, in 
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Metering Water by the Wholesale 

V A8T quantities of wuter are used by modem large 
hydroelectric power plants and tho problem of 
metering this water, wherever tills Is required, Is not 
such a simple mutter as would at first thought appear 
Several methods have been used but none has been sat 
Isfactorlly accurate when the work Involves such largv 
uinoants of water In factories, water la often weighed 
In tanks, made to tip automat bully when filled nnd 
spill the water Into other reccptnc lee Nothing like this 
could possibly be used In such largo power Installations 
as, for Instance, a certain one which uses 8500 cubic 
feet of water per second. 

A new method Of measuring water has been worked 
out by Professor O M Allen, of Worcester Polj lei tinlc 
Institute and In practice Imx given remnrkiihl) accurate 
results. Common salt or sodium iblorlde increases the 
electric conductivity of water and this Increuxe Is In 
direct proportion to the amonnt of salt In solution 
Ilrine la Introduced Into the pipelines at a considerable 
distance upstream and automatic timing devices record 
the changing conductivity of (he brine as It passes given 
points at which electrodes are Inserted on opivnslte sides 
of the line By dividing the volume of the pl|>e betw een 
the two points by the rate of passage, flie rate of How- 
ls nrrivetl Ht YYhen tested against the weir and \on 
turl meter the new method Is found to be very accurate 
It proves superior to the method of measuring stream 
How by the submerged float method and It Is vnstl) 
better than the method which requires exiwnslve tanks. 

Pulling Down a Church Steeple With a Motor 
Winch 

A STRIKING example of tho all-around usefulness 
of motor track winches whs brought to light the 
other day in Jnmeetown, N Y The Presli) terluu 
Church, one of the ell) s old landmarks, was being 
wrecked to make way for a new hotel Illgglnx A 
Iluupln, contractors for the Job, swung a heiivv cable 
from the top of tlie steeple to a motor trm k win. li 
mounted on a six ton motor truck On the first attempt 
to pull the steeple over the cable snapped A m w cable 
was attached The win. h o|s>rated liy the tru. k engine 
wound slowly around After straining nnd cracking for 
about three minutes, tho steeple f. II with n crush that 
could he heard for several blocks 

Small capstan winches, operated on the motors Idling 
power, are coming into widespread use as regular equip- 
ment on motor trucks. Tliev are used for a surprising 
number of Jobs from loading Inn ks to haul In.' heavy 
boilers, from hoisting safes to wrecking buildings 

Chewing: Up the Soil for Better Crops 

O N the American market loda) tliero are several 
different nmnufnt lures of garden tra. tors and 
now fram Kngliuid comes the description of one which 
differs radically from tho American variety In thill the 
•oil la worked by a revolving member called a miller, 
Instead of b) the common toothed cultivating attach- 
ment The function of the miller Is to chew up the soil 
mixing, lightening nnd Incorporating It thoroughly with 
the fertiliser tliut lias already been spread over It 
Tho rototllter Is driven by a two-cycle, 8 to 10 horse- 
power engine Lubrication Is provided b> mixing the 
oil with the gasoline In the tank, ns In small engln.-s 
used on motorboats. The engine Is cooled by means of 
a radiator of two gallons rapacity nnd by n fan running 
on ball-bearings. Ignition Is bv high tension magneto 
As In the case of tho garden tractor the controls are 
led to the handlebars. The motor Is equipped with an 


■rklng on the 
lab) rintli principle 
The hull wlieel shaft Is 
driven b) u steel worm work 
Ing on a pliosplior-bnuuo 
worm wheel The gear* are 
of hardened nl.kel steel and 
ran In an nil Iwth Two 
sis-eds are provided ftvr, the 
high sia-ed corresponding to 
over 1 >4 miles j* r hour anil 
the low Hjsssl lslng % mile 
lier hour with engine run 
nlng at 1400 rpm The hull 
w heels are 18 inches In dlum 
eter and the extrema width 
over all, without the regulur 
30- Inch miller, Is 24 
The nvlller Is driven liy ii 
bevel pinion nnd crown w lieel 
enclosed In an extension of 
Hie gearbox which fiinas 
part of llie l»>d) and these 
run In oil Tho mllkr drive Is 
Hat hull w Iliads, iiermlttlng llu 
about without o|a rating tlie 
miller 'I lie latter revolvis at 
twenty civil springs on whose 



An odd spring suspension which takes the place of the usual shackle arrange* 
ment and which Is Mid to mske for greater riding comfort 


lndo|iondent of that of 
mlotlllir to Is moved 
mtotllllng ns nilier nr 
150 rpm and .urrles 
extremities are filled 




twenty seuiUJn nlnr lusiks of steel Tliesc are the tools 
which ntliuk Hit sell The totul weight of the mut bine 
Is 050 pounds and Its height Is 17 Indies 
One of Hie most satisfactory qualities of this cult! 


ullng device Is Its li 


BatattHcr la aparattea. with a diagram showing how 11 

toar up tho soil and lesve It in a palverisod, aerated er 


qs-ed. In order to do good 
work a garden tractor should 
not bo geared so us to rim ns 
fast ns three miles per hour — 
u speed nt which tlie control 
of the tools Is erratic, esjve- 
clnlly In rough or lumpy soil, 
therefore the low s|*>ed of the 
rototllter Is an advantage 

Tale 

T AIA) Is by no uieuns used 
on!) for tho munufiKtiirc 
of tahuiii jsiwder Muih of 
It is unsuitable for this pur- 
pose und Is used In l>nlnt ns 
■I Ink]) mat. rial for filling 
paper, for use In tho manu- 
facture of ruhlsir, und nsif 
Ing Much of the tali used 

comes from northern Niw 

York, Vermont und Virginia 

The tnh rock of New York Is 

mined and brought to the talc 

mill where it Is ground In bull 

mills until It will puss a 335- 


Taking the Roughness Out of Ruts 

S TILL another device for taking the roughness out of 
nils now makes Its up|s>unmee This time It Is In 
the foi m of a mvv ti pc of iiiitmnnliilc spring sus|ienalan t 
Worktsloulhv L II lliniuons of lies Moines, Ih 
(' onstnuled on tin theory Hint unsprung wilght la 
the intiiii to riding comfort Timmons, through the 
medium of rolling rontai t tiearlngs and relief springs, 
bus t v olv nl a t>|ie of spring susis-nsion which Is shown 
In the iii-compiin) Ing illustration The roar auxiliary 
relh f spring lien* shown Is composed of doulil. trans- 
verse straight lamina led springs soured lit their ren- 
ters wllh it rolhr bearing osillhiling Joint between, 
null Olid of the iip[HT spring Is connecte.1 to Hu side 
frame by means of a roller Inuring device Tlie lower 
springs un laid In rontiut with the side springs h> a 
rahls'r lutddid stlrnip with a hull lieurlng between the 
spring* making a fricllnnless lounotlon nnd nllowlng 
n gri liter range of s|irlng or axle movement than with 

Tlie front nil. C spring Is a quarter elliptic laminated 
spring iittiulied lo Hie mtr end of llu present serol- 
eillpilc side spring hv u omnotlon en. using n bnrrel- 
shiqied rolhr hearing, the thl.k end lslng rlghll) at 
taclied to the fnuiit The effect of tlilu combination, 
according' to llu inventor, Is Hie smile ns that of u long 
straight spring, since Hie urrangi nsnt allows double the 
ordlnnrv range of spring uiovi ment In (Ills manner 
nets. loss spring omno Huns Ink. the place of spring 
shin kies vc l.l. li are subjected to lienvv loads Snubbers 
fr.an nxl. to frame prevent excessive changes from 
noruml positions 

Asphaltic Types of Pavement 

I N 3JK) leading iltles of the I nllo.1 state* tlure to 
enough pnvenuiit lo c»v. r an eighteen f.sit street 
that would tw lie emlr.1. tin gl.ils Tills mileage by 
fur exceeds that of everv oilier count r) of the world. 
Of tills totul amount of piivemenl 78 per cent Is of tlie 
l)|s> higher than wulirhound macadam, Including Hlsmt 
a per cent of brick, H |ier cent of stone block, 3 per 
cent of wood libs k, about ll jier cent <>r Portland cement 
con. r. te, 2 5 per cent of tar ma.-adam nnd 54 per cent 
of asphaltic t)pcs. 

Tin ov< rw helming i iredomlniince of the asphaltic 
t)pcs of pin intent Indicate* the determination of mod- 
ern clllcs to eliminate dust, noise, stunk nnd Interrup- 
tion to train. In strixt construction ns far us possible 
Hie vast network of underground structures In Amer- 
ican cities. Including wire's, pl|>es und conduits, make 
It necessiirv to n|>en the (lavement lit frequent Intervals 

to obtain access to tlieso underground services. Tho 

engineer must, Iherefore, provide a luiveiiu'nt which can 
he cut through without gTont trouble and expense, which 
tun Is? rendll) repulreil und wlilrli, after It lias beat 
repaired, blends with tlie old pavement 

For fast moving tralll. the naslem eltv pavement 
must lie smooth not .ml) to jiertnlt the rapid nrtd com- 
fortable movement of velil. lea hut to conserve motor 
fuel anil tires Onlv n slight suvlng In the operating 
cost per inolor vehicle hv reason of the snHsitli pave- 
ment reai lies nn aggregate, when the vast number of 
motor cars Is consld. red, to Justify a considerable out- 
lay to obtain durahlllt) and snusitliness. 

Iinimct or the |svundlng of heavy motor track wheels, 
has attracted tlie nnxhms attention of <ltv highway 
engineers to un Increasing degree during the past ten 
>eurs. A truck wheel with a dmp of only one Inch 
when In motion delivers n blow equl'ulcnt to at leust 
six times Hie dead w.lght Cl tv engineers therefore 
attach In. reusing lmisirlancv to Hu fhxlhllltv and re- 
slllenev of city pavement* so as to take np the shock 
of impact. 
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Inventions New and Interesting 

A Department Devoted to Pioneer Work in the Various Arts and to Patent News 



Drip Coffee by Machine 

A N automatic coffee dripper to moke 
real Trench coffee that doe* away 
with the laborious process of pouring a 
teaspoon of water at a time Into the pot 
has be*n Invented by A il Lockett 
wholesale machinery man <f New Or 
leans The destruction and principle are 
shown In the ph tura Cold water la 
plated In the reservoir at the right The 
water pusses through the pipe to the 
hollow Iwse which la heated by electric 
Ity or can be placed upon an ordinary 
stove As the water bolls It rlaea In the 
pipe on the other side and sprays out 
through the novrle at the top nptn the 
coffee in Hn ordlnurj 1> ranch drip coffee 
pot A sh>p valve prevents the hot watt r 
from rising Into the reservoir A small 
pipe exhausting through the reservoir 
and Into the large pipe leading to the 
heating chamber takes care of the expsn 
slon when the nosrle opening tsn t large 
enough to exhaust tlie full rush of boll 
Ing water and steam 

The T-Sqo*r* that Stays Put 

A NKW combination drafting lnstrn 
meat uses a suction cup Air holding 
It to nnv surface It Is placed upia The 
cup Is Inflated by pushing on the knob of 



Section -rap attachment far hi Wag 
drawf^ laetni stent to the beeri 


the handh as Illustrated It will hold 
the Instrument to the txmrd from ten to 
fifteen minutes The cup can be turned 
out of the way when not In use The 
instrument combines a protractor mis 
and r square All angles are quickly reg 
Isteied bj operating tbs Instrument 
around the pivot point which Is the suc- 
tion cup The holes In the rule are foi 
< hulk points and are placed every Inch 
for describing tire las 


A New Method for Determining 
the Rate of Sulfation of 
Storage Battery Platen 


S TOllAOE batteries have recently come 
into very extensive use particularly 
In connection with automobiles and any 


caring for such batteries Is therefi re of 
considerable general Interest Die life 
und efficient} of storage batteries depend 
upun the purit} of the matt rials used in 
onstruvting tbs plates and on the purity 
of the elect rolvtt Hut little exact in 
foimathm Is available on the effect of 
Impurities In the solution which nerves 
os tin* electrolyte and the methods ordl 
nniil} employed for dctermtng the effett 
of such impurities are time consuming 
and often Inaccurate 
A new method has been devised by the 
Bureau of Standards for measuring the 
rate of sulfation of the platus resulting 
fr im It* ul u< tlon This nit thod Is ni| id 
and accnratc but requires some special 
uppurutus 11) this meth d a study has 
been made of tiu. rate of sulfutlcn tf 
both positive and negnlive plates In aolu 
th ns of varying concentration The re- 
sults are describe d In Tec hnnhiglc Paper 
No -HI t f Hu Hureau of Standards 
which mav he ohtalncd from tlie Super * 
lntindent of Document* Oovcmment 
lb Ini Ing OllUe Washington D C at 0 
eints n copy Tills paper covers the first 
step in a mort extended Investigation of 
tho effect of Impurities 


Disc union of Logging and 
Safety Cue 

T FIK Hureau of Htandarda has pre- 
lwrvd a discussion of the recently 
adoiited safety code governing legging 
and sawmill operations This discussion 
is Intended to explain why certain provi- 
sions are Included and also In some In 
stances to give further details concern 
tag methods of safe operation. It will be 
recognised that this la In line with the 
dlarnsidoni published on the National 
Hectrical Safety node, known as Hand 
book No 4 of the Bureau of Standards 
and the discussion of the Head and Eve 
Code entitled Handbook No 2 of the 
Bureau or Standards The discussion 
will he Illustrated hy photographs taken 
In the field bv the Bureau s engineers hy 
(be United States tnrest Service and 
VHrioua State eekmnlssloas. 

One taterestlag item In this discussion 
Is the dew rlptlon of the V notch method 
of foiling trees Tills w as worked out by 
the Southern Ptoe Association for the 
puns ae of preventing • kick backs ' of 
the butt or the Ing is the tree fell Not 
only wee tide method successful in pre- 
venting such “kfc k backs but whan put 
in practice It was found that It gave 
larger yields of sound timber than the 
old method of making a borlscotal cut 
A reproduction of the poster published 
by the Southern Pine AseocUtlon Is 
given In eotmectlcn with the description 
of this method 


Micrometer gad Soap Gage in One 

A N automatic spring driven measur- 
ing machine, controlled by contact 
with the object being measured, combines 
the functions of the hand micrometer and 
the limit sup gage It Is an automatic 
micromotor having an operating range of 
000 Inches, an adjustable range of one- 
half Inch and an interchangeable taler 
an re segment on the Index arm it la 
automatically centered and squared an 
the work lhe micrometer spindle la 
nutt inntlcttlly released, automatically set 
to n definite pressure and automatically 
lot Wed to retain the reudlng at the In 
strumrot Is withdrawn. It fellowa up 
Hurt ( salve reductions and Is set back by 
hand to receive the next piece 
Tl e automatic action eliminates all 
need of skill or training In its use There 
are no micrometer scale* to ho read and 
Interpreted. There Is no reading to he re- 
memliered, drawing atae to be subtracted 
or calculation to be made and no numer 
leal tolerances to be considered For pro- 
duction use It It adjusted to read aero at 
the finish alar It then rends directly on 
Its dial the amount that the work Is vet 
to be reduced The reading la automat 
Ically retained und the machine tool mav 
be accurately aet for the next reduction 
or the finish cut There Is no guesswork 
or time Inst In working down to slse 
rbe operator gives all his undivided at 
tentlrm to the efficient reduction of the 
work within the acceiitable precision as 
graphically shown on the tolerance 
plate 

A measurement takes only two seconds 
with one hand It can be taken in any 
position snil from nny direction as there 
Is no mechanism to be manipulated and 
tlyq dial need not be In view The dlnl Is 
large the scale open the lines nnd fig 
ures distinct nnd the sero In the same 
central position for nil adjustments 
It Is always adjusted and used to the 
tadiv line representing the exactly cor 
rect fIw of the product The user alma 
at the correct else and produce* a sub- 
stantially correct average site, while the 
tolerance* are employed as the on a 
slonnl extreme deviation conceded In the 
Interest of rapid and cheap production 


Method for Makfa* tho Interior of 
Automobile* Moro Comfort- 
able in Hot Weather 


A TTENTION has been called prevl 
ouslv to a simple means for de- 
creasing the beat radiated through a tent 
or e ther light covering which Is exposed 
to the sun By coating the under side of 
the tent cloth with aluminum paint the 
iieat radiated from the under side Is re- 
duced by 86 per cent Painting the out- 
side with aluminum petal was found to 
lie slightly less efficient the boat null 
sled from the under side bring reduced 
only about 80 per cent 
Coverings of conveyance*, such as, for 
example, tb* tops of automobile* Ice 
warms, etc consist of cloth, the outside 
of which Is often painted with a block 
composition which absorbs perhaps 00 
per cent of tbe sons rays, practically 
half of this la rendlatfd from tbe under 
side of tbs doth Tests are In progreat 


tops redness by 60 to 80 per eret the 
tatsarity «>f tbe beat radiated from tbe 
under side into tbe i nterio r of tbe con- 
veyance. 



The automatic micrometer, that die. 
charges also tho fanctlem of a UmM 
«««P PB 


The IndtridtMl Radiator 

It KIIETOFOKH, hi heating a single 
O room that has no onanection with a 
t Mitral heating plant for the entire hone* 


some sort, radiating its heat directly Into 
tbe atmosphere of the room Whether 
the stove be a wood coal or oil burner, 
whether It be used with or without a 
pan of water to maintain the proper de- 
cree of moisture content In the room, 
there are serious drawbacks to this pro- 
cedure These seem to be avoided In the 
Individual radiator which we Illustrate 
lierewlth Ha bottom tank of gasoline 
feeds the two burners In ranch the same 
wnv as with the convent! mil gasoline or 
kenawnt wnter heater These burners 
heat tbe air in the smaller cylindrical 
chambers above them and the hot air 
heats water In tbe larger cylindrical 
compartment* Just below tho radiator A 


therm oal phonic circulation is aet up 
through the radiator, nnd the latter radi- 
ates heat to the room Just as doe* the 
radiator of the conventional hot water 
heating system The radiator tubas are 
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of copper. Fuel and water for a week'* 
operation, ft U claimed. an> supplied at 
a abulia charging of the tanka. The ap- 
paratna la recommended, and la obvi- 
ously of vnlue, for laolated rootna and 
nnheated apartment*. 

Aecnmcy of Analytic*! Weights 

A N btatance of saatalned accuracy In 
the weight* which are now being 
anbmlttcd to the Bureau of Standard* 
for teat wa* noticed during the prurt 
month. In a shipment of nine sets, con 
talnlhg a total of 216 weights, all were 
within the required accuracy Only once 
before hna a larger number of set* been 
submitted without aotne of the weight* 
baring error* greater than the prescribed 
tolerances. The fact that such shipments 
are now received, even If ooly occasion- 
ally, la an ancouraglng Indication of the 
goi>d work dona by some American 
makers. It need not be said that such 
sustained accuracy would hare been en- 
tirety out of the queotlon aa recently a* 
ten yearn ago. 


The Renewable Eraser 

T IIE consumption of circular erasers 
In the ordinary oIBce la very heavy, 
and these handy little correctors constl- 


ery Mil The metal holder end the brush 
(If the brush type be used) cost the 
manufacturer more than the abrasive 
business section, and, with this fact in 
mind, a Pittsburgh concern has put out 


of the eraser ensemble from the waste 
basket, A new eraser goes Into the old 
holder. Just as a new pen goes in the 
old penholder. All that la neoessery la to 
loosen the screw, make the substitution 
and replace Hie screw We don’t throw 
away pmholdsri or drill handles i why 
throw away eraser handle* 1 



The Horn* Phunber 

I V the best regulated families, coffee 
ground* and grease get into the drain 
of the kitchen sink and check or atop 
entirely the flow of water The bandy 
little aid to good housekeeping shown In 
the accompanying photograph steals a 
few plums from the plumber and enables 
the mistress of the house to clear out 
the pipes herself It Is used, ns shown, 
with a little water In the basin of the 
sink It works through hydraulic pres- 
sure, and la powerful enough to force 
down Into the trap almost any accumu- 
lation that may be In the pipe. 

Medicine to Breathe 

HY8ICIANB often prescribe the In- 
haling of medicated vapors In treat- 
ing roughs nnd other disturbances of the 
cliest cavity, the nose and the throat 
Bnt a proper and continuous supply of 
the vapor, of uniform concentration, has 
not hem easy to obtain. The croup ket- 
tles, steum atomisers and Inhalers of- 
fered have been but halfway measures, 
lacking the proper afllelency 
A very clever Invention has, according 
to tlie claims made for It, solved the 
problem. The Idea Is that of Um old- 
fashioned lamp wick, but the wick does 
not carry the fuel. It carries, Instead, 
the medicated liquid which It 1* desired 
to vaporise for the patient to breathe. 
It draws this from a reservoir, Just as 
the lamp wick draws Its oil. The wick In 
the radlodor, as the apparatus 1* called, 
however, passes over the surface of an 
electric light globe of a type whose lumi- 
nous efficiency Is rathfr low, and which 
therefore develops more heat than would 
be desirable If It were being used as a 
source of light With the sick carrying 
the medicated liquid In minute bul uni- 
form quantities to the large, evenly 
heated surface of the globe, the fluid 
vaporises at once and st a constant rate, 
and the patient Is assured of exactly the 
atmosphere which ha* been prescribed 
for him A larger and more elaborate 
model than the original one Just de- 



boat throw away tha kandla of tko 


drenlar eraser 

scribed passes the medicated vapor 
through a water-soaked gauae cylinder, 
reaching the patient only after this Alter- 
ing, and giving double assurance of a 
water vapor continuously and evenly 
medics tad. 

The Exploding Plow 

QOMBTHING new in plows Is being 
O marketed, baaed upon patents Issued 
to Herbert Knight of New York. Instead 
of simply turning the ground over, the 
new Implement shatters It the pulveris- 
ing bring accomplished by a series of ex- 
plosion* that take* place below the sur- 
face. The plow is propelled by a gasoHnb 
motor, the exhaust gases from which are 
conveved through a suitable pipe Into 
bolkrw cultivator teeth which extend Into 
the soil The lower end* of these teeth 
have suitable openings, through which 
the gases discharge with detonating 
force. The ground Is thoroughly broken, 
the weed* torn out and tbo earth left 
In a fluffy add highly aerated state. The 
detonating gases are mainly carbon diox- 
ide, water vapor, oxygen and nitrogen, 
aB beneficial to plant growth. The fores 
of the explosions destroy* fungi, undesir- 
able animal Ufa, eggs end larva* 


Cfloventone* for the Smoker 

A VKlir complete and handy match 
box holder has recently been In- 
vented by E. R. Gansun of Columbus, 
Ohio. It Is manufactured In two slaes, 
the smaller for safety matches and the 
larger, as Illustrated, for- double-tip 
matches. Both else* have fireproof recep- 
tacles of ample slse for the reception of 
burnt matches, ns well as fireproof ash 
trays. ltoth are adapted for mounting 
uixm any vortical, borisontal or Inclined 
Kurfuc* or to set loosely upon a horixon- 
tal surface such os the top of n cigar 
case or counter The small rixe Is admir- 
ably sotted for mounting niton the in- 
strument board or windshield of on auto- 
mobile An empty box cun he removed 
from the holder and a full ls>x substi- 
tuted In less time than It tnkea lo tell 
iilmnt It The mutch box Itself I* held 
securely In the most convenient half-open 
position, and does not have to be broken 
out at one end to facilitate the removal 
of mutches. Both holders are made of 
sheet metal. 



The sleet ric vaporiser for medicated 
vapors 


Methods of Measuring the Proper- 
ties of ElectricaJ Innuiatlng 
Materials 

S CIENTIFIC Paper No. 471 of the Bu- 
reau of Htandards which cun be ob- 
tained from the Superintendent of Docu 
ments, Government Printing Office, Wash 
Ington, I> C, at 18 cents a copy, do- 
ts rtlies methods of measuring the prop- 
erties of electrical Insulating materials. 
This pnper gives a series of electrical, 
thermal, chemical and mechunlcnl test 
methods which hnye been found useful 
In the study of solid electrical Insulating 
materials. The several test* described 
lire those used In ubtulnlng the data 
previously reported In Technologic Paper 
An. 216 of the- Bnreun of Standards en- 
titled “Properties of Electrical Insulat- 
ing Materials of the Laminated Plicnol- 
Methylene Type” The several test moth 
ods described ure radio-frequency phase 
difference or power loss, dielectric con- 
stant and flashover voltage, direct -cur- 
rent surface resistivity and volume re- 
sistivity, tensile strength, modulus of 
elasticity (tensile), proportional limit, 
modulus of rupture, modulus of elasticity 
(transverse), Brtnell hardness, sclero- 
scope hardness, resistance to Impact, 
permanent distortion, density, moisture 
absorption, machining qualities, thermal 
expansivity, and the effects of heat, acid 
and alkali. 

The methods and eiiparutus are de- 
scribed In some detail first, so that the 
data In Technologic Paper No 218 will 
be definite and be capable of being cor- 
rectly compared with other data , second, 
so that any of the tests may be repro- 
duced by other* 

Tents of Radio Receiving Sets 

T HE results of testa of radio receiving 
sets hy the Bureau of Htandards are 
given In a series of Letter Circulars, the 
first raw of which (No, 80) was Issued a 
few weeks ago. This paper dealt with 
testa of electron tube set* The second 
drenlar of this series (No OT) Is now 
ready for distribution and gives the re- 
sults of tests on crystal detector set* 

It Is believed that the methods fol- 
lowed and the example* given In there 
report* will be of assistance to raanufac- 



Fresh and burnt matches and ashes 

are all taken care of by this holder 


tutors In the development of methods of 
testing besides aiding them to property 
describe and Inqwove their product* Tim 
particular receiving sets are referred to 
by arbitrary reference numbers rather 
than by manufacturer's name and typ* 
and model number* A* these circulars 
ure available only In mimeographed 
form, the supply Is limited but copies 
can be obtained hy those directly con- 
cerned with the testing of receiving sets 
hy addressing request to the Bureau of 
Htandards. , 

An Indoor Draft for the Kitchen 
Range 

W ITH the MpiMirntus of the accom- 
panying drawing one of the ordi- 
nary stove holes In the top of the kitchen 
range may be used to secure an Improved 
draft nnd a hotter lire. The "hot blast 
feeder, ’ as Its Inventor cnlla It. takes tha 
place of the stove lid, nnd lie emphasises 
that It doesn t occupy any more space 
than a cooking kettle, nnd Is more orna- 
mental 

The Idea of the hot Mast 1* to have on 
extremely hot nucleus In the Are, Imme- 
diately below the discharge point of the 
apparatus. The fashion In which It 
nrhlevee this is self-explanatory An ad- 
ditional function may be got from It 
when slack or powdered coal Is burned. 
The cylinder of the blast outfit, around 
the druft tube, may be tilled with such 
material and will net as ao automatic 
auxiliary feeder, Insuring a continual 
suiiply of highly combustible fuel at tha 
hot spot of the fire This does not, of 
course, replace hand stoking of the stove 
entirely , It Is simply an auxiliary ar- 
rangement, looking toward making the 
hot focal point of the Are ev«n hotter 
tbnn It would be possible to have it with 
the blast alone 



Dm kot Mast device for making the 
kitchen fire hotter 
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The driving light that 
stand? thrown, and held, upon an? 
point ot the road or the surround- 
ing country 

The Light that Shines Where It 
is Needed 

F lOll open or closed curs, the driving 
light nlilch «c Illustrate gives it cer- 
tainty of isr(onuunee und un ease of 
o|s>riiUon which, the inunuructurer says, 
cun only Is- uppret luted through actual 
use Tlie light Is Instunlly rotutuhle to 
any point on u sphere, und will ninuln 
fixed In any position on the rotigliest 
roud The imuns for thus moving It la 
the control handle which Is seen pro- 
jecting from the frame of the cur toward 
the driver The slightest touch u|s>n this 
h indie (linages the light from Its nor 
mul position of straight uheud, to tho 
ditch Rlilnit iwrfect lllunilnullon for the 
driver ul l ho point where he needs It 
most In missing, while at the mine time 
extending to tile upprom him. cur abso- 
lute freedom from glare The electric 
switch Is ut tho base of the control bun- 
dle, In such u position tlmt the thumb 
rests naturally u|sm It In grasping tho 
bundle, permitting u quickness of turning 
on and oir new r before ntlalned It gives 
u fiiiiililnullon of the njKit light and the 
drlilng light which should he of the 
greatest value to all who are obliged to 
drive extensively at nlglit 


coupler These frame* would htv* a cer- 
tain amount of play under the car, for 
which the inventor has made Ingenious 
provision When the engine give* It* first 
forward Impulse, the first coupling would 
go with It, as always, hut Instead of 
bringing the first cor along, tills would 
merely move the sliding girder-frame for- 
ward sufficiently to take up the alack of 
the second coupling With this coupling 
In play, the same thing would happen 
undt r the next car, und the next, end the 
next, und none of the cars would trad 
to move forward at all until all the 
couplings were taut Then the rear car 
would get the pull, would have no car 
behind to which to transfer It, and 
would start to roll forward, bringing the 
entire train Into motion without Jars or 
Jerks. 

A Novel Demonstration 

A M nutnmoMle’s lubrication, In some 
men sure nt least depends upon 
gravity to make the oil flow over the 
luliricntnd surfaces, end lids Is trne of 
cars having the most elaborate force- 
feed oiling In onlv lets measure than of 
I hose rolling u|xm the simple splash. 
So when n pnwqiectlve purchaser lives 
In mountain country, It Is a pertinent 
question for him to ask whnt effect eon- 
ilnuul running on heavy grades la going 



■S and tracks, in driving and d ra g g ed pi ritl ew* 


An Automatic Safety Fender 

TT has long been contended that the 
I high total of deaths resulting front 
persona’ being struck by automobiles and 
truck* could be materially decreaaad hy 
the Invention of some sort of fender 
which would keep the victim of the acci- 
dent from rolling under the wheel* of 
the vehicle In nearly every instance 
where death bus occurred as n result of 
accidents of this nature It baa been due 
to tlie fact that the person struck has 
lieen run over by the wheels before the 
ichlclo could he brought to a stop. 

A countless number of safety devices 
has been developed that claimed to work 



to have on the lubrication system of 
his cur 

A Hun Francisco agent for one of tho 
popular lighter sixes recently staged a 
icry clever demons! ration covering this 
ground. As our Illustration shows, he 
built u false bottom under the front end 
of Ills car, of suih height as to tilt the 
umihlni lo an ungle of 32 degrees. With 
n steering gear that had been sufficiently 
lumpered will) lo make the feat possible, 
he drove this fearfully up-tllted car for 
many days and many miles through tho 
streets of Hun Francisco and Ouklund. 
always under Its own power The com 
plete failure of IIh* oiling system to glva 
the slightest trouble under this severe 
test Is offered us proof positive that tlie 
cur will get oil wherever It can go In 
California's mountains. 


to thii rad. A recent one Is of unusually 
simple construction, consisting of a 
bumper, a horlxnntul trip bar and an an 
fomutlc fender The trip bar Is located 
an inch or two in front of the fender 
when driving, und the Instant the person 
Is struck It releases the fender, which 
drops to the ground and, by pushing Jilin 
along In front of them, prevents the per- 
son's bring crushed beneath the wheels. 
It la said to he impossible for the victim 
to get beneath the wheels of the vehicle, 
and the most extensive tests have served 
to bear out this contention, the tender 
never filling to operate. 

When a body Is struck the trader auto- 
matically release* and drops to the 
ground, thus pushing the body ahead of 
the truck and making it impnaatbte f 
It to gH beneath 


with white paint glass animal, alumi- 
num paint, etc. Tbaae teats are of Inter- 
est in connection with the question of 
beat radiated from the under ride, of 
roofing material, eta, whan expoaad to 
the sun. Data were siren showing that 
a coating of aluminum paint emitted 
only 27 to 90 per cent as tnoch as whit* 
paint, glass enamel, or other nonmetatUc 
surfaces. 

The application of this information to 
the painting of radiators for beating 
houses Is obvious. But the gain In heat- 
ing, by covering the surface with a nott- 
metslllc palm, Is not two to three times 
that of the aluminum paint, us might be 
Inferred from the above-mentioned data. 
This Is owing to the fact that an ordi- 
nary steam radiator Is cellular in struc- 
ture, which facilitates beating of the air 
hy conduction and convection Tha lient 
radiated from the rides is relatively of 
secondary Importance 

Previous publications on this subject 
(Allra, Electrical World, 67, p. 1616. 
June 22, 1911, and Jour Am (toe Heat- 
inf and VcntO. Eng., 26, p. 800, 1920) In- 
dicate that a radiator costed with alumi- 
num paint emits only about 80 per cent 
as much as a radiator which Is enameled 
or covered with a nonruetalllc paint. 

In other words, we may expect a gain 
of 13 to 20 per cent In heat dlaripatlon 
hjr using u nnometslllc covering on ordi- 
nary house nidlntors. This Is worth con- 
sidering. The noometalllc coating can be 
painted over the aluminum paint (if the 
radiator happens to have a coat of alu- 
minum) which la a good conductor of 
heat and brave does not impede thermal 
conduction through the walls of the 
radiator 

The TaBring Glove 

T HE curious glove which we illustrate 
herewith ha* two nses. The letter* 
are marked upon it in the positions of 
one of the standard alphabets wherewith 
deaf-and-dumb people talk among them- 
selves with such incredible speed. One 
learning the alphabet and its use may 
wear tha glove for guidance until ha ac- 
quire* facility; and one who does not 
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•xpset to learn It, but who must talk 
with a dcftf-and-dnrob person, mar use 
It aa a calda ter ha own speech and a 
naan i ot tranalatlon of what la aald to 
him. The letters are arranged, it will be 
noted. In a manner not entirety dlsslm- 
ilar to the universal typewriter key- 


are of atandard fuse composition We 
show the fuae with one coll straightened 
out and attached to the binding pent, and 
the other* waiting to be used In turn. 

The Afl-Aroond Band Saw 

A MONG tlie aeaaon’a novelties In tbe 
tool industry Is a portable bund aaw 
ter cutting wood and metal. imt out by 
u Wisconsin manufacturer It Is etblined 
to be the only portable metal-cutting 
band aaw on the market, and tbe only 
rate that Is specially designed for cutting 
both wood und metal The illustration 
gives a good Idea of tbe general char- 
acter of this saw Special features 
worthy of mention Include ball bearings 
for the saw wheels, with upper wbesl 
adjustable by sensitive hand-screw to in- 
sure perfect alluement Tension on the 
snw-blade Is controlled by another band- 
screw, which works against a spring In 
such a way as to obtain uniform and 
cushioned tension. Incidentally, when 
chips and blocks fall between the aaw 
and the wheel, this spring Insures that 
they pass harmlessly around the wheel, 
without breaking the saw blade. The 
very efficient guard members swing out 
ward on a hinge, opening tbe wheels and 
tbe running blade to Inspection and ad 


A Simple Loggage Carrier 

A N unusually effective luggage carrier 
has Just ben put out from North 

Tcnawonda, N I. is 
indicates, without making the 
opsromM exactly dear, the new earner 
provides means ter strapping with the 
utmost security to the running board 
anything of such also that the running 
board win carry It. The means of ac- 
complishing this can (lots In the main of 
a metal atrip, extending across tbe run- 
ning board from the Inside to the out- 
ride edge. At the Inside edge It is se- 
curely bolted to tbe running board by 
m ea n s of a long bolt and a wing-nut At 
the outside, the weight of the luggage 
which It carries holds It down. All along 
this atrip there are oblong holes. Into 
any of which the outer strap snaps with 
a snaffle hook. The Inner strap maps 
similarly Into the upper end of the bolt 
member The two straps are then 
brought around over the baggage, drawn 
as tant as may be, and buckled together 
Photographs are shown us of a full-died 
steamer trunk carried In this Way ter 
&000 miles, a suitcase carried 0^)00 miles 
on end, to leave the door clear, and an 

outfit of baggage and camp equlpuwnt In 

nine pieces carried over &000 miles. In 

the letter esse, tear of the units were 
employed , with single pieces of baggage 
two seem always plenty. In any case, as 
many may be mounted as tbe exigencies 
of tbs situation demand, and tbe baggage 
Is carried with complete security be- 
e, to the words at the manufacturer. 

* part of the car 


in wood, steel, Iran, 
fiber and hard rubber, tne n 
mend the machine without 

fern 11 

itrent 

O NB of the points where Tin Llssle 
comes In for much abuse — both 
verbal and operating— la the front spring 
shackles. It almost seems as though the 
average driver had no realisation at all 
of the fact that the weight of the entire 
front half of hie car la suspended from 
tbe springs by these four little members. 
But whether he be Inclined to do hla 
duty by the shackles or to shirk It, he 
ought to find greater riding comfort with 
the suspension illustrated. This, tt will 
be observed, substitutes for the single 
pair of shack lee at each end of the spring 
a duplex effect, and It has a little auxll 
lary spring between the two points St 



Msking the baggage part of the cor 



which suspension Is effected. The result 
Is claimed to be a vastly better cushion- 
ing; and it certainly looks plausible 

New Use for Moose Trap* 

A COORDING to the United States De- 
pertinent of Agriculture, tlie mouse 
trap has a new Govern m ent Job. Find 
tng Bngllsh sparrows, which have been 
committing serious depredations on the 
Immature corn and mnngo beans growing 
In the experimental plats of tbe Federal 
experiment station at Honolulu, Hawaii, 
too wary to eat poisoned grain, the 
mop ye trap was called into service. In 
the corn plats, tbs traps %rs wired to 
partly -eaten ears. Tor bait t aoft ker- 
nel 1* used. When tbe bird attempts to 
sot tbs tnaocent-Vwklax bait, the trigger 
Is ml eased and tbs pilferer caught by 
the head or neck. Death is tastnntsns. 
one. Toe the ratmgo beau, the traps are 
also bolted with soft corn and laid on 
tbs ground near tbs plants. 


The Latest Stream-Lined Car 

F ltOM Berlin, the home of tbe stream- 
lined automobile, there cornea forth 
every now and then n brum! new shape 
In which this Idea Is worked out In n 
different fashion The very latest exam- 
ine looks a good deal like (he domicile of 
the old woman who lived In a shoe, until 
■me gets the proper mental and optical 
slant upon It to rctiltxe that It la really 
an automobile In keeping with modem 
doctrine that the stream lining of the 
rear Is of more vital liiiimrtnnre tliun 
that of the front, the long wedge-shaped 
profile presented hy this car la the stem , 
tl>e prow is comparatively blunt The 
wlieels seem to be of the conventional 
disk pattern, apparently with no attempt 
to stream lino their profile, which might 
seem a fatal omission Our photographer 
assures us, however, that the weird ve- 
hicle has greet speed — and, of course, 
that It “has taken years to perfect" 



A naval spring suspension for the 
front system of the flivver 


How Strong Are Hollow -Tile 
Walla? 

I N a series of tests made by the Bu- 
reau of Standards In a 10,000,000- 
pound hydraulic testing machine, and de- 
scribed In Technological Paper No 238 
of that bureau, nulls made of common 
fireclay tiles twelve Inches long, twelve 
Inches wide and either six, eight or 
twelve Inches thick were tested to tlie 
point of failure These tiles were first 
tested Individually and their strength 
waa found to be much greater than tliut of 

those usually used In building construc- 

tion. Their design wus such that all the 
net area wus In hearing when carefully 
set on end in the wall Owing to the 
fact that the walls were very carefully 
set by an experienced unison they are 
considered to have iieen stringer than 
those us, lully used In buildings. 

Of the thirty two walls whirl, were 
tested about hull were built with the 
cells of the tile verticil und the other 
half with them horixontaL A few walls 
of each construction were tested under 
an eccentric loud two Inches off center 
It was found that considerable differ- 
ences In the strength of tin tile did not 
have an nppredanle effect on tlie 
strength of the walls. No relation wus 
found between the ultimate strength ami 
the load nt first crack Walls having the 
cells of the Hie verth n) hail on the aver 
age, more than twice the strength of 
those having the cells horizontal Walls 
loaded with an eccentricity of two Inches 
had about one-half the strength of simi- 
lar walla axially loaded Apparently this 
ratio Is Independent of the thickness of 
tbe wall 

An Electrically Lighted Gas Fur- 
nace in the floor 

A N electrically lighted, fully vented 
gas floor-furnace Is now offered, In 
which the entire control and lighting ap- 
paratus act aa one When the gaa Is 
turned full on, an electrical contact (low 
tension) Is formed which gives a spark 
(high tension) In tbe plug. Lighting la 
thus positive and Instant, without tbe 
use of pilot or matches. This should not 
be confused with the ordinary “electric 



posh button control ’ which consists ot 
a magnet valve and requires a pilot light 
to be burning constantly 

The electric current Is supplied by a 
four-cell dry battery and a standard 
spark colL The siwrk plug Is In a cast 
Iron chamber and does not come In con- 
tact with the flame. If so desired, the 
buttery may lie eliminated by connecting 
the spark coll to a bell-ringing trans- 
former of the proper alas. 

This gaa furnace has many safety fea 
lures. It has no dungerons pilot light, 
and the products of combustion are ab- 
solutely sealed from the room air, bring 
drawn off through a concealed vent pipe 
There Is no danger from explosion, as 
the construction la such that It may b« 
deliberately filled with gas and then lg 
nlred without harm or danger This Im- 
portant feature la due to the entirely 
open design of lrnse of the combustion 
chamber The flame cannot he blown out 
hy a down draught or back draught In 
the flue, as It burna vv Ithln a cone-shaped 
combustion chamlier and la, therefore, 
Isolated from any side draughts. The ef 
feds of s bnek draught are cured for by 
Hie small safety vent holes In the lower 
portion. Just Iielow the flue outlet In 
event of back draught the “dead all 
seal’ drops slightly, thus uncovering the 
safety vent holes and allowing the 
hacked up fumes to escape through them 
without smothering the flume Should 
I lie gas lie turned on deliberately without 
lighting It, there Is no (lunger of Its en 
taring the rooms. There Is no danger nf 
Are, thn box. Insulated with asbestos, 
nmy lie placed snug ngnlnst the wood 
Jolsls vv II bout the least danger — the lux 
remains cool on account of the cold air- 
intake space entirely surrounding the 
hot rndlntor The furnace Is so simple 
and fool proof tliut u child cun safely 
operate It 

The furnnee Is unusually economical In 
Its ojs- ration — high efficiency being ob- 
tained by the method of passing the hot 
pises through wide, rihhnn like corruga- 
tions Instead nf the usual tubes 
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The Motor-Driven Commercial Vehicle 

Oandoatsd br HAJOB VTOTOB W PAOB, M.S.A.B, 

Thu department u devoted to the interests of present and prospective owners of motor trucks and delivery wagons. The editor will e nde av or to a n swer any 
question relating to mechanical features, operation and management of commercial motor vehicles 
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New electric track chassis, "bowing accessible carrying boxea tor batteries, 
aaapendcd on their own springs to reduce shock 


Electric Track with Novel 
Battery Suspension 

A MONO the scuson'H new offering* 1* 
un electric motor truck in which the 
const ruction hits In niittieroita ways been 
simplified to Iimmnte euse of operation 
and accessibility of ull of the Important 
units. The t bassls Is designed as a com 
plete unit, nllli no part of It depending 
on tli« body The dash, fendera, seat*, 
etc., arc ln< lulled In the chassis price. 
The electric driving unitor Is mounted 
under the seat It Is hung In u heavy 
cross member, which also serves ns a 
sujiport for the from end of the bottir) 
The motor 1s connected to the rear axle 
through a three-joint propeller shaft. 
Which is supimrted In the center by a 
self ullnlng hearing 

The outstanding feature of the new 
truck Is the bntlerv suspension A slid- 
ing tray Is provided bj means of which 
tile laittery trays are mounted In a sin 
gle master tray, which Is on rolhrs In 
the cradle, anil cun bo moved, without 
auxiliary apparatus, Into a iwsltlon where 
all of the cells of the battery can be 
reached for flushing or other attention 
It Is unnecessary to break any electrical 
connections to do this work, and the 
door of the battery box serves as a lock 
for the sliding tra\ Means are provided 
for stopping tho tray at the end of Its 
travel, Imt these stops are easily de- 
tached when It Is necessary to remove 
the entire tray from the track There- 
fore, for complete replacement purposes, 
the battery can bo removed easily In 
two sections and a fresh battery sub- 
stituted The tray* and compartments 
will accommodate regular and ovendse 
batteries for the various models. Any 
stundard battery can be Installed. 

It Is ilimcult to design a structure suc- 
cessfully to carry such a highly concen- 
trated load as a laittery For conveni- 
ence In manipulation nnd to make all of 
the car platform space available for pay 
loud, this mass should be hung bmenth 
the frame Sutli a construction brings 
the center of gravity of the battery close 
In the ground. With this relationship. It 
Is not possible for the conventional 
springs to function properly in cushion 
Ing the battery and frame against 
shocks, and tbs normal accelerations 
and relMMatlfloa from a rough road set 
up henvt Stresses, both in the battery and 
In Its tipporttng frame These stresses 
are multiplied many times when tho 
truck backs up against a platform or 
curb. In the new electric this problem is 
relieved by swinging tbe battery cradle 


In llnka to permit movement In tbp direc- 
tion of tho motion of the car, and with 
this movement opposed by springs, (pilte 
distinct from the chassis springs, a con 
struct list Is obtained which eliminates 
shocks due to this snsiiended weight 
The new electric truck Is unusual tn 
other respect*, not tho least of whhh Is 
the fact that It Is put out by n concern 
that has for years rannufui lured gaso- 
line tracks. The load-c-airylng elements 
of the chassis are of the same design and 

const racthoi whhh 
have ls>en tested by 
years of auecessful 
o|M! ration of these 
gns-drlven vehicles. 

It Is imsslhle to In 
stall u body with 
the platform cloee 
to the ground, so 
that the loud enn be 
handled easily The 
chassis Is designed 
ns a complete unit, 
with no part of It 
deis-ndlng on the 
body. Two brakes 
are provided, t h e 
ordinary service 
foot-brake, and a hand brake for emer- 
gencies and for holding the track when 
at rest It la also possible to reverse 
the motor for emergency braking— a fea- 
ture unique to the electric track. 

A Self-Contained Kerosene 
Carburetor 

T HH fuel altuatlon Is more acute In 
England than tt Is In this country, as 
It Is necessary to Import the greater part 
of the fuel used In automobiles because 
there are no local sources of supply, if 
one Is to except the shale derivatives 
and hen sol, neither of which Is produced 
In sufficient quantities to supply sven a 
small part of the demand For that rea- 
son, English truck designers continue 
their experiment* with devices Intended 
to bum lower grade fuels correa] loading 
to what Is sold In thl* country as 

A kerosen* vaporiser operating on the 
partial combustion principle Is used on 
certain tracks and was recently Illus- 
trated and described In our English con 
temporary, Bnotnecrino The device is 
considerably smaller than other kerosene 
carburetors and Is self-contained, that Is, 
it doe* not require so-called bot-spot or 
exhaust-heated manifold*. The kerosene 
tank Is connected to the carburetor In- 
take, and Is controlled by an ordinary 


carburetor float From tbe float chamber 
I he fuel travels Into n passage tn the 
body of the main casting, to which are 
connected a main Jet nnd tin auxiliary 
Jet The main Jet terminates Just above 
the level at which the flout valve main 
tHlns the oil, but the fluid rises through 
the auxiliary Jet Into tbe bottom of a 
siiiull secondary chamber. Fitting into 
the sides of this chamber la a casting, 
the bottom of which la pierced with a 
number of boles, each of which is filled 
by an asbestos wick. The lower ends of 
these wicks dip Into the kerosene tn the 
secondary chamber 

Tn start the engine from tbe dead 
odd condition, tlie carburetor cover Is 
removed, by hxieenlng the wing-nut 
which holds It, so that air has free ae- 
ons to the Inside of the wlrk casting A 
high tension spark Is then passed from 
tlie spark plug to a piece of metal aur 
rounding the wick directly beneath the 
plug. This Ignites the wicks, which arc 
allowed to bum for a minute or so, to 
warnt the resting. Tlie cover Is that re- 
pluced nnd the engine Is ready to be 
sturted Tlie spark Is ngatn switched on 
and tlie engine cranked round. The oper- 
ation of cranking draws nir through a 
small plate, which la perforated wrlth 
holes This Htr Is separated Into two 
portions One passes directly down 
through tho curved 
pipe und upward 
past the tsid of tho 
main fuel Jet. This 
Is the main vaporis- 
ing nlr which draws 
the kerosene out of 
the Jet and carries 
It upward In the 
form of mixed va- 
por and spray 
The other portion 
of the air U led to 
an annular space 
surrounding the 
wick casting and 
pusses Into the Inte- 
rior of this casting 
through the numerous small hole* drilled 
through Its walls. The presence of this 
air keeps tho wicks burning after they 
have been lighted by the spark. A small 
part of the heated products of combus- 
tion passes upward, mixing with the 
pure Incoming air to raise Its tempera- 
ture. The major part, however, pusses 
out at a very high temperature, meets 
the kerosene spray as It emerges from 
tbe Jet and completes Its vaporisation. 

A ha (Be above the Jet assists tbe mix- 


Ptrrtng as aoyfcalt street with a Ik 
erawier-trac 



The battery tray moved eat for In- 
spection of the calls 


turn and fores* the vapor into contact 
with the walls at a point where they are 
maintained st a high temperature by tbe 
hot gas or flame surrounding them. The 
mixture, and the additional air required 
for combustion, are controlled by sep- 
arate butterfly valves, ao connected that 
a richer mixture is automatically pro- 
vided when tbe engine le "Idling,”, and 
the mixture strength may also be In- 
creased above the normal under overload 
cundltiona. 

It la claimed that tbe engine can be 
started within a minute or so from cold, 
without the use of gasoline or any means 
of auxiliary beating. As soon as the en- 
gine is firing, tlie spark in the vaporiser 
Is switched off, as the passage of air 
over the wicks Is then sufficient to keep 
them alight Should they be blown out 
by a backfire, or become extinguished 
from any other cause, they can be In- 
stantly reignited by switching on the 
carburetor spark momentarily When 
the engine has been running long enough 
to heat the water In tbe radiator appre- 
ciably, it may be stopped and restarted 
by ordinary cranking aftar an Interval 
amounting to as much os a couple of 
hours, without removing tbe cover of 
the carburetor 

Crawler-Traction Member for 
Wheeled Tractor 

J UST ns soon as any automotive prod- 
uct Is marketed In sufficient quantl 
ties so that Its distribution Is general, 
then other manufacturer* devise attach- 
ments to Increase the usefulness of the 
machine or to adapt It for certain work 
that It would not perform so creditably 
by Itself. An attmhment that Is said 
to doable the drawbar pull of a well 
known light tractor of the wheeled type 
that Is made In large quantities, operates 
on the “crawler" principle and Is de- 
signed to replace the traction wheel* or 
dlnarily supplied by the manufacturer 
Needless to say, these traction members 
provide much more ground contact than 
wheels and can be used in soft and boggy 
soil where wheels, even with lugs and 
extension rims, would be at a marked 
disadvantages Two widths of track are 
available, nine-inch, for use an hard 
ground, and twelve-inch, for soft places 
where more ground support Is nseded. 
Tbe widest type has p res sed steel great- 
er* riveted to manganese steel links to 
increase the traction. It la stated that 
tbe attachment can be Installed In plats 
of the wheels in about an boor 
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snotetotod m M heap the chickens tree from 
the i b t l«l o£ ah tmaaaf ban when tbs 
chiokeUa an shut In, aa In the aarty morning 
or an a ratoy day. Tba device is also Tennln 


B. STtt St, Hew York, N. T Thi In van- 
tfem relates to aapa particularly Intended tor 
uk by wo«n»n bathers, to avoid tba annoy- 
anoe oanaad by arat Hair, and to Injury due 
to tba action at ealt aratar Among tba ob- 
jects Jg to pro ride tba wearer with meant 
of bttec relieved from tba unoomtorUbla 
pr iaa nt a of tba asp agalnat the aara, doe to 
teoatao whan toe cap la expanded beyond to 
normal aba and contracted against tba head 
of the wearer. (Sea Fig. ft) 


tba teeth are easily separable to permit an 
expeditious and eOdent cleaning of the comb. 
It bl also an object that the teeth be eo 
made that in ease one of them becomes 


be used to tighten ail types of chains. A 
further object la to preside means for tak- 
ing up the aleck In chains where It la im- 
poarible to further tighten the tame manu- 
ally, and to positively lock the chain In 
tightened or stretched petition 

LATHE CENTER. — D* WITT K. How- 
asu, Box 28, B. F D No. 1, EUdgewood, 
N J The genera) object la the provision of 
a simple and durable lathe center in which 
thi work receiving spindle la revolubly 
mounted in a hollow body In surh a manner 
as to prevent any play, and providing In con- 
junction with the hollow body mesne for 
forcing the means for mounting the work 
receiving apindle out of the body, the work 
receiving apindle being routed on ball bear- 

COMPAB8E8 — U Joauaow, 2118 Mar- 
ta nao St, Brooklyn, N T Among the object* 
of the Inventor la to provide an Instrument 
which may be usad for ordinary work in 
the usual manner, but which will embody 
a construction permitting of work or draw 
ings being readily divided into desired pro- 
portion, the operator being able to readily 
duplicate a piece of work from one standard 
scale to another standard scale. 

LEVEL ATTACHMENT — L W Tir- 


METHOD OF CONTINUOUSLY MELT- 
ING VITREOUS ENAMELS. — F D Cook, 
Box 46®, Washington, Pa. The Invention 
alma to provide a method of forming vitreous 
enamels which consists In utilising a melting 
chamber funned to prevent collection of the 
melted enamel in a pool and permit the 
enamel to mn continuously from the cham- 
ber as It melts. In continuously withdrawing 
and quenching the melted enamel and in con 
trolling the temper a tore by this process. 

FIRE KINDLER.— J Qtost, 865 How- 
ard St, Detroit Mich Thla Invention re- 
lates to a device for starting fires in atovea 
or furnaces win re coal or other solid fuel is 
employed for heating The object la to pro- 
vide a device adapted to be applied beneath 
the fire grate In the nab receiver for rapidly 
starting a fire, the lighting unit comprising 
a receptacle and a multiplicity of npetand 
Ing sheets of liqnid absorbing material, such 
as asbestos, filled with n suitable oil 

Machines and Mechanical Devices 

PLECTRUM PIANO ACTION —o" 
Cascuotta, 817 E. 27th St. New York, N Y 
An object of the invention Is to provide a 
nlano action capable of being rnhati- 
i conventional r* — ' — — 


Ject being tba provision of a self-contained 
valve, the moving port of which will bo 
fully conoealad and movable within the 
limits of a casing and are protected from 
outside influences, as well aa from accidental 
blown 

FLUSH TANK VALVE.— S Kmuiw, 
333 E. Locust St, Scranton, Pa. The gen- 
eral object of the Invention ia to provide t 
tank valve adapted to be lifted by u 
pull exerted on a chain or lever The device 
la i harocterUed by accuracy of operation 
and the facility with which the parts may be 
produced and assembled, aa well as to obtain 
almplhlty and durability of construction. 

PUMP— D H Tnoupsoit, 814 W Locust 
St, Lodi, Calif Among the objects of thla 
invention is to provide a positive acting, 
continuously operating, combined suction and 
pressure pump having a continuous auction 
and discharge that is economical, simple 
substantially built Tbe capacity of 
pump will be contingent only upon tbe pi 
exerted in operating 

FLUSHING VALVE. — W fl Wi 
Denver, Col Tbe Invention has for Its 
Ject to provide a valve which oomprie 
piston and a pendant valva movable v 
colly relatively to the piston to fuuctlot 
n particular manner, an Important reaull 
tug that the flow of fliiahli — ■ “ 
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combustion engines. Briefly stated the ob- 
Jcc t Is to pmi Ulc an accelerator for Ford 
mntora list in* mentis whereby the aatne ia 
operated automatically by tho depression of I 
either the clutch nr reverse pedals, the tie- 
vice may be applied without elaborately ] 
altering the construction of the engine. 

('LEANING IMPLEMENT — G A 
IIovku, la-imep Mont The aim of thta In I 
lent lull la to provide a ih vice particularly 
adapted for use in connection with the dean 
ing of apnrk pings and by means of which I 
an operator will Is enabled to effectively 
dean all of the porta of tho plug without 
going to the necessity of dln-aanembllng the 
Home The device is extremely simple and 
can bo manufactured at a nominal figure 

GAS ENGINE —O Nrmoir c/o Dr D 
1* Ti ter. MOOD Irving I*nrk Bldg- Chicago, 
ill Among tba objects of the invention Is 
to provide a simple and dfldent timing manna 
for gas mrtalm A further oblect Is the pro- 
vision of mMu» for drawing a hill charge to 
a point— adjacent the working cylinder by 
menna outside of said cylinder, and to pro- 
vide means for opening and dosing the ports 
of a gas engine in definite relation with each 


type, tho primary object being 
of an engine which will be economical and 
practically without vibration in operation A 
farther object ia the provlaion of an engine, 
tho disposition and operation of certain parts 
of which preclude leakuge, thus maintaining 
a uniformly high comp rood on at all time*. 

COMBINED ATOMIZER AND VAPOR- 
USER FOR OIL ENGINES.— A a Burra, 
K. RHth St , Lot Angela*, Cal. The pur- 
lame of the Invention la the provision of a 
combined atomiser wherein the atomised oil 
la Injected either Into the vaporised member 
or directly into the cylinder of the engine, ao 
that when itarting the engine or running 
under a light load the vaporising member ia 
employed to effect a thorough vaporisation of 
the fuel, while, on the other hand, when the 
engino is heated to effect the flashing of oil, 
as It ia In trod need into the cylinder, or whan 
the engine la running nnder heavy load, the 
oil can be ejected directly Into the cylinder 
and without contacting with the vaporiser 

TWO STROKE INTERNAL COMBUS- 
TION ENGINE— W I V Wadi, 67 Third 
Ave., St Peters, South Australia, Australia. 
The Invention comprise# a two-stroke Inter- 
nal eomhnstioa engine for nee with oil, pa- 
trol, alcohol, bsudna or other volatile fuel. 
It is very simple in oooatructjon and opera- 
tion and has no valves other than port 
valves. AU valve operating gaars oonafatUg of 
enmn, camshafts, tappets, tappet rods, (oth- 
ers, valve guides, valve timing wheels and 
springs have been eliminated , it la eepedally 
adapted for airplanes, motorcyeUa tad 


whereby tl 

opened and quickly and tightly 

LIFTING DEVICE— F G Clin*, 811 
W Adams St, Neosho, Missouri. The gen 
era) object of this Invention is to provide 
a lifting device for application to the Ford 
automobile, ao constructed as to be adapted 
for engagement with the front eroes member 
of the frame for repairing the steering gesr, 
wheels, ete^ or for lifting tbs side frame 
bars, or the rear end without damaging perta 
of the ear body In the various necess a ry 
operations of repair, 

TIMER— B. J Lea, c/o Never Break 
Products Co., S Hurray St, Bangor, Pa. 
This invention relates to a timer In eluding 
a ring, a contact member encircling said 
ring, antifriction means interposed between 
■aid ring and member, a collar carrying tba 
ring, a plate carried by the collar and ex- 
panding outwardly therefrom, and a spring 
p r essed pin curried on rite outer end of As 
gate and bearing against the contact mem- 

VBHICLB SHOCK ABSORBER. — O 
Hnrur, 862 B. College St, ICaadriUe, Pa. 
An important object of rim In ran do* U to 
provides shock skeorfae r wMchJs ^os pecU r^ 

dun with the free t and rear wrings, which 
may be equally as wsH cypUad to varioa* 
types of aateatobOss in an i ft d lw manner 
and which ao absorb tba to e to e in to w 
bound o Sr recoil that Jarring wJH be r ut ri m 
dally eliminated, and ospaeUBy the upward 


pressure under exoeesive beating 
(See Fig. 14 ) 

ATTACHMENT FOB MOTOR VB- 
HICLES.— E. U. Pnmrron, Mexico, Mis- 
souri. Tits Invention relates to t 
stor control of internal oombustk 
An ohjeot la tba provision of an i 
for the accelerator pedal by mean 
Us operator la able to relieve bit 

By this dlyfe* ttaoiwMrav! 


lever in the desired position for a 1 
(Sea n» 15.) 

BRAKE-BAND LINING— B. 

2D Glencoe Place, CtoefnnatL OU 
vondon relates to a method anc 

be associ at e d with any atandar 
toaka bead and arm la a high 
manna* as a Matte* bvaldnr seed 
relatively kmg “aarvtoc Hfa? Tt 
adapted to be made wltheot nay lone of the 
trleOe* material onottmtiag tbs wa. (Sea 


arc m RiiihHUi 





Collec tin g and Conveying 
Drying 

£££« and Ventilating 
Vapor Abeorpdon 


HARNESSING THE ATMOSPHERE 

Air has been put to work in the service of mankind, 
in the same manner Watt conquered steam and 
Edison electricity. 

Wherever men are collectively busy there is an air 
application that spells economy in human energy 
and operating costs. Have you ever thought of har- 
nessing air to solve your problem ? 

Today you can call in Sturtevant Engineers on any 
air moving problem leading to conservation of manu- 
facturing process, increased quantity and quality of 
output. From the smallest buffing wheel exhaust 
fan to the largest mine ventilating unit, Sturtevant 
equipment is designed to help industries with their 
air problems. 

Bring Your Problem to Sturtevant 


B. F. STURTEVANT COMPANY 


Sole* Engineering Office* 
Atlanta, Ge. Montreal, P. Q. 

Boatnn, Maae. New YotV Ctey 

BoAlo, N.T. P hilad e lphia , Pm. 

Chicago. U. P«. 

Clactanad. Ohio Portland, Ore. 

OmMOU. Rod— «.N.V. 

Ddhk Tax. St. Louie, Mo. 

Damn, Mkh. Sob LaheCbr, Utah 

Hartford, Conn. San Pr aori o io, CaL 

laillanrir-* 1 - 1 ~* Saatrta. Waabu 


Plant* located at 

Hyde Park, Mas*. Framingham, Mass. 


Sturtevant, Wise. 

Berkeley, CaL 


Philadelphia, Pa. 
Galt, Ontario 


Foreign Representative* 
Sturtevant Engineering Co. LttL, London 
Sturtevant Cie . Paria 

American Trading Co. . . Toklo 

American Trading Co. • Shangh ai 
Carton Neill Eng. and Mach. Co , Manila 


Blair, Rood A. Co. Ltd. . Wellington 

W e a aclhoeft and Poor Caracaa 

W aaael h o aft and Poor . . . Bogota 

General Machinery Co. Tampico 

Pedro Martinto lime 

Cotnpanla Itakv Americana de 
Importation . . Bnrnoa Airaa 

A. E. Barker . . . Johann eaburg 
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Crossroads of Conversation 


Could the telephone directory in the hand* of each 
subscriber be revised from hour to hour, there would be 
no need for the information operator. But even during 
its printing and binding, thousands of changes take 
place in the telephone community New subscribers 
are added to the list Old ones move their places of 
business or of residence. 

Though their names are not luted on the directory, 
these subscribers must be connected by the highways of 
speech with all others in the community To supplement 
the printed page, there must be guides at die crossroads 
of conversation 

Such are the information operators, selected for then 1 
task because of quickness and accuracy, courtesy and 
intelligence. At their desks, connected with the switch- 
boards in central offices, they relieve the regular opera- 
tors from answering thousands of questions about 
telephone numbers that would otherwise impede the 
rendering of service. If they are unnecessarily asked 
for numbers already in the directory, service is retarded. 

"Information*’ stands for the most complete utilization 
of telephone facilities. 



“BELL 8YSTEM" 

American Telephone and telegraph Company 
'And Associated Companies 

Om Policy, One System, Vt eloermt Service, 
end mil directed toward Setter Service 


MktAMk&tttiSOH'y 

i. Iks dptHm ofii punkas** 

Bfl cfsovtot.roolior.vHnnli 


1 }-bo ft lho promt nciati 


[ Iho mooning of sovtol 






The Scientific American Digest 

\a review of the technical and trade press, consisting of 'Attracts 
from leading articles announcing the newest develop* 
menu m industry' and engineering 

1 rtf er mat te tkt source* from t Meh them abstract* at 

abstract, the numeral* referring rmps rt iss iw 10 the return 

by the j original article in order that Mots who with fori 

original* Other digret* appear in Electrical Note * v Sadie* of th 




sro playing an Important part in mtoaiotlva 
'lupmant In foreign countries. Bastardies 
i the production of fuel have been made 
. low temperature distillation, by the urn 
of bcusol. by the hydrofeuatlon of naphtha- 
lene, by tbs study of various uses for tar 


e treatment of coal with 
talon Into liqold products by the 

..us process. — Automotive Industrie* 

40 H pp. 432-86. 

Eucalypti* Oil as a Motor Faoi has 

— en experimented with lu Australia. C. U 
Oyer U aaid to have demon atrated that it 
be used in petrol engines with efficient 

is of vaporisation The only difficulty 

he him oncouuterod la that it will not start 
an engine from cold without priming But 
its calorific value 1* high Teats made with 
i cars which showed 24 mile* to th* 
i with gasoline, showed 28 miles with 


th* top of the radiator . 

water from the condenser, — Au t omo ti ve Ini , 
48 13, pp. 681-82. 

i N#w, Uw-Pnmn «r "Dwtgfc- 
— Tire turn retired a rtry t**<**- 
able recep t ion at th* hatida of French m 


miles on eucalyptna oil alone. Eucalyptus 
oil mixes with gasoline, benslne and alcohol 
acts as a decarbonising agent. The 

difficulty of manufacture on an esten 

sive scale would be In securing laborer* to 
gather the loaves . — Industrial and flag 
Chen, , 10 8 p 807 

Gasoline Blends, listed In the order of I 
fir Importance, nrn benaol, kerosene, al- 
liol and ether, thean being mixed with the 
guMollne In various proportion*. Since ben 
sol is obtained chiefly as a by product in 


The Annual Sale of Meter Cm in 
Aaetralie now amount* to about 16/W0, 
and since the baying capacity of neatly every 
Australian is probably slightly higher than 
that of the average American, the demand 
will grow Oar* in Australia meed — 
dally for bnsitti 



it is estimated that 76 or 80 per eeat of the 
: can sold in Australia are manufac- 
tured in the United States or in American 
factories established in Canada. Under th* 
stimulus of high tariff duties, body-hullding 
and tire manufacturing have grown to be 
very important industries in Australia. At 
present, Adelaide is the seat of th* motor 
body industry One Adelaide plant alone 


- Jr bodies a year, which 

_ sbout sixty per cent of all the motor 
bodies manufactured in the country Fifty 
per cent of all the tires and tabs* sold In 
Australia are made there, and half of tha 


operation of the engine, eo tint the 
total oost of niieration is lees than with 
gasnline in spite of the higher price jjor 
gallon All considerations of onst may b* 
swept aside If a fuel la superior In starting, 
accelerating and reliability But it baa not 
been demonstrated that any blended fuel la 
superior to good gsaollue at prevailing 
price*. If gasoline increase* to fifty cent* 
per gallon, an alcohol benaol kerosene mix- 
ture, high In alcohol, won Id have commercial 
possibilities. Ble* ded fuel la worth peril* pa 
two cent* more per gallon, hut a price dif- 
ferential of three to five cent* ia not Justified 
by the advantages gained.— Meek, Engineer- 
in',, 46 ilO, pp. 677 78, 

A Now Water -Cooling System for 
Automobile Engines, known as th* Lcn- 
ero, which includes a ormdenser 

formed in the cylinder jacket, a 

novel form of radiator construction, charac- 
teristic* which art said to prsvsnt injury 
due to freeoieg, and * ' 


severe conditions. Either a pomp of . 
usual centrifugal type or thsrmosipboa cir- 
culation has been employed. A positive pump 
is not requir'd. Neither is any praetor* 
relief valve needed. Ibis xystamhas a tight 
filler cap, and the only opening to A* at- 
mosphere is the vtat at the top of the 
denser. Water trots 4b* bettem of 
radiator aatan the cylinder Jarirs tv either by 
pomp or tbenoMipboa action, no special 
pomp being employed, Th* hot water end 


steam pern over to tb* top of ft* radiate*, 
wfc tie orNniWn—ftra ud AbA i hii tib ivmb* 

Pen cTtt TaL m g osla ^ l Sil p K l 

2r i 



United State*. — Amer, VoeUoltt, 68 13, 


Civil I 

Storing California's Naw OiL— Within 
* Inst twelve months there have been com 
plated In southern California new oil tanka 
with a combine d capaci ty of 14J500.000 bar- 

^*dS d of n 2^JOo!oOO > ha^mU^ 1, nTdOTF 


rail in steel tanka and 2L 

concrete-lined, earthen reservoir*. In 4 
tern Angela* bests, seventy-fir* esnta par 
barrel may be taken as s fair unit cost tor 
1 ""in* steel storage, and thirty-five seats 
erral for concrete storage— Miming and 
lofL, 9 -0, pp. 762-786. 
v 4Hsatiaa of Mefhano Gas from Ikt- 
hoff Tanks. — Since the time when siodgo 
dumber* wan first need ia sewage disposal 
' 'us besn known that th* ***** developed 
■e useful owing to thsir high eon tout of 
methane, marsh gas or fire-damp. The gaps* 
have not bean mock utilised in tbs past bee 
> it was ooagtdend necessary to build 
roofa tbovo tha water torsi to eoOeet 
. Then bag room fly beea eosstruotad 

to Bohr eogl district the first lara* 

nwmi oipal sswsge works with provision for 
eeUectiag aH the gas. produced., U the now 

aSortthn* (eofbeto* 'w*fi* tovSTamwSSr 
opsaiag a fwwaieftsjmfi gas hood he pioead, 
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fcSStessissSsS 

imJZm was only m of tbs u« apJ22 

a i ^ titsanaJaa 

fix to eooplato mudoi (in raoord tto»)of 
Truaoon Fix-proof Standard BvOdfeaa la mi 
I nHiiidog anptpl* of Tram* siaplifiad 
bafldiaa asrfios. jhia tarries la (uV» 
phtod h par anotvoxaaiy baoahar* oorioo. 


Truscon Service 
Meets Any Need 

Truscon Stan 
by Truaoon « 
meet every MmiWr emergen cy, bitty 
offices located in all principal cit*» 
have experienced specUHats who co- 
operate fully, and quote coat and deliv- 
ery, on any building enterpnae from 
the smallest to the largest structure. 
Truscon Standard Buildings are fire- 
proof and permanent. Made from 
standard units, 8096 shop fabricated, 
your buildings are delivered and 
erected quickly We will erect the 
building a desired. You are entirely 
relieved ef the arduous details of ordi- 
nary building Tha brochure series 
which we have prepared will show 
you how to simplify every building 


tha east of easstroodns the Imbaf tank 
rtsBt In the Bohr the receipts from the 
sals of the gas arrets ovsr half of the total 
of the IraboC tanks . — Sag 


'not-Record, 81 18, pp. 012-14 
A New Method ef Meesarlng the Flew 
ef Water la Conduits is based on obtain- , 
a record of the changes of pressure that 


brought to rest 
on tbs turbines 

as possible W 

of heed, power, etc., here been 


as to shot off tha supply of 

turbine. Immediate]/ preceding and during 
the closure of the gates and for a short dmn 
afterward there is obtained a record of time 
ml* and of tha change* of pre ssu re that 
in the conduit This record is ob- 
tained by mean* of the Gibson 
which la connected through the 

conduit by a piesomrter opening at „ 

venient point upstream from the turbine 
' I After the closure, when the dls- 



e then existing in the ei 


1 the pressure- time 



Railroad This work s 


symptoms and physiological effects produoed 
“ studied Pulse rates and 

were taken, and the de- 
terminations of the carbon monoxble content 
made It was found that 
ning time of six minutes | 
d the temperature 
114 degrees F, and the relative humidity 
was ninety per cent Physiological tests 
showed that an exposure of 4% to 8% 
atmospheres containing 0 06 ' 
t carbon mom ' 
of flto i 


of tha cab atmosphere twenty to thirty de- 
gree*. The results of physiological tost* 
over periods of ten minute* showed that the 
— — j n {],„ cab, m igfat bo severe 
saute asphyxiation or exhaustion 

Jin a tea, especially In rases where 

the angina is stalled. It was found that the 
train airbrake line may be used as n s 
of sir for breathing purposes for a perl 
ten minutes, and in combination wit] 
air tanka in the train pipe, acting as a i 
voir, sill aJforU a supply of pure air for 
' minutes . — Tht Railroad Herald, 27 -8, 


thirty i 
pp. 87- 


dently rigid in itself to move os a single unit 
without distortion among the several parts. 
The main differeuoe in construction details 
between the Japanese and Americau designs 
Ues In the columns, the connections of the 
a to the columns, and particularly in 

elements as they occur In the out ’ ' 

walls of th* buildings. The spandrels 
unusually heavy and are fitted with diagonal 
b raring tying them to the columns ' 


between the two. The column splice* arc 
exceptionally heavy and In some eacee 
as long as a story height As many aa 
■pilot plates, with dose to 260 rivets thn 
them In four rows, srs fitted on eaeb 
of tha column. All these buildings _ 
tod on the sand nnderiying To Ido. They 
carried on piles forty ft sixty feet in 
length. The footings of stone concrete, —***- 
a large amount of atone ninfordng, 
peered around the heads of the piles 
tbs Individual column footinp are ttet 
gather hr reinforced concrete beams, fen 
U sfibet an enortooua mesh with spam 

'rsaa'ax'i'sarfflSE 

, gives oto stoat buOdta* which measure “ 



St. Louis 

is putting 

Dollars Into Civic Vision 

lLfORE than $450,000,000 will be spent in St Louis 
by private enterprises as a result of the city’s 
expenditure of $87,372,500 for public improvements 
from bond issue funds This typifies the spirit of 
St Louis in which the people are working together for 
the community’s advancement 

The railroads have begun an expansion program of 
$100,000,000 for new terminal facilities 
A new $15,000,000 electric power plant is in progress. 

A $2,500,000 telephone development is under way. 

Industrial extensions of $35,000,000 have been planned. 

The reconstruction of buildings along widened streets 
and new plazas will total $300,000,000 

This goal was not reached by sitting down and talk- 
ing it over The spirit of aggressiveness which is 
pushing St Louis forward inspired the people to get to 
work with collective sincerity They went to the polls 
and rolled up an overwhelming majority for bunds to 
start building a greater St Louis 

It was this same aggressive spirit which recently 
brought about the purchase and equipment of a $200,000 
permanent flying field and financing the world’s 
greatest air meet in St Louis 

If your industrial plant were located in St Louis 
you would share in this program of progress and 
energetic development of the Mid-West metropolis 
St Louis manufacturers ship from the center — not 
the rim. 


St. Louts ts a good cuy to Iwe tn, work tn and play in 


Send for one or both of our illus- 
trated booklets, “Industrial St Louis’’ 
or "St Louts — The Home City” 


SM0UIS QIAMMRof COMMERCE 

SlLoulS.U.SA. 




Big Beams 
and Little Ropes 


Motorist* per equal 

Carry a Baellna Autow 
line In vnur ear and T" e m *' 


Size for size, the wire ropes look like pygmies 
beside the other parts of this big crane, yet 
both are carrying the same great load— a sug- 
gestion of the giant strength that Is twisted 
into Yellow Strand Wire Rope 

For heavy duty, and where Hidden ihoclu Impose (real 
•tralna, be aura lo Install Yellow Strand, the wire rope 
trademarked with a Hrand af yrlUm Each Individual 
wire has a breaking strength of 240,000 to 260,000 pounds 


line In your e. 
safeguard your 




^fellow Strand 

WIRE ROPE 



k STEEL STAMPS 

\ METAL CHECKS > 
S STENCILS^/ 

3 seals m. 





Maximum Valve Economy 

The reliable, enduring service obtained from Jenkins 
Valves saves time, trouble, and money for the users. 
To secure maximum valve efficiency and economy, use 
“Jenkins” throughout your plant. 

Valves in bronze, iron, and steel for all requirements 
At supply houses everywhere 

JENKINS BROS. 

Maw York Saturn PMladatoMa Cbkaao Maotraal LteOaa 

Alwajys marked wi&tta" Diamond’ 

raenkinsValves 

X. X Jr f swat IM4 


Thu two-atrip type of highway Is safer ! 
drh Ins nt liistht beenttae of the plnln do- 
marration of the road —The nigh tooy Mag , 
14 0, p. 10 

Asphaltic Concrete for Road Founda- 
tions. — A study of western construction 
reveals the fort that dnrins the last ten 
years grant strides have been made In road 
foundation work, particularly through the 
< x tensive uaa uf the foundation family known 
as “Mack base” or asphaltic concrete, tip- 
ward of 16,000,000 square yards has already 
been laid and has proved successful. East 
uf the Mississippi, foundations of this "type 
have been used in only a few widely aap- 
. orated places. Asphalt is used as the bind 
in* material In Mack hose construction, and 
broken stone or (ravel is used ms the segre- 
gate The ductility of thla base prevents 
cracking and disintegrating from the ex pan 
sinn canard by temperature changes. Its 
flexibility assures constant, uniform contact 
with the subgrade and gives to the pavement 
Its maximum bearing and carrying capacity 
' lor the t raffle load. It is claimed that the 
reduced cost of maintenance with this type 
of base is even greater than its other ad 
ventages. Whan depressions occur it is 
unnecessary to remove the entire base to 
repair it— As. Oil#, 29 3, p. 234 

Industrial Program 

Gaa la becoming on increasingly potent 
factor in the baking Industry Recent de- 
velopments have made the direet-ftred gas 
baking oven a real competitor of the ooal- 
flred oven Coat of fuel la not the proper 
basis on which to compare the two kinds of 
baking ovana. That gss-flrof ovana am pre- 
ferred in spite of a higher fuel cost is damoh- 
■t rated by the steady Increase in its popu- 
larity among the baker*. In 199a the fimt 
large, continuous, direct-heated gaa ovan for 
the boldag of bread was placed upon the 
market Today, mom than 100 tra voting 
plate bread owns, direct h eated by gaa, am 
is operation or In course of ooostructioo in 
Canada and tha Halted States. The weight 
of tbs direct gaa-heatsd oven esi be held 
down to practice! hr ous-Afth that bf tha Sue 


to practically oos-f 
TVs stmptlflM i 
ted on and faeWtat. 


A Manufacturing 
Interest 


with large plants in New 
England and the Middle 
West, and with a surplus 
of floor space and equip- 
ment, would give con- 
sideration to the manu- 
facture of mechanisms or 
devices of metal, prefer- 
ably of a patentable 
nature, wherein a large 
volume of trade can be 
estsiblished if properly 
handled. 


Addmt all rtplm tv 

Ma nafaci ar k t Interest 
Bos lSI.SdzRtifto American 
SSI S ri a rfwiy , JMtw M Cfey 
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Your 

Opportunity! 


r youTMlf with 


SPRACO 

' EXTRALITE ' 


t, light) 


t, raoitcffi- 


painting outfit in 
existence. Anyone cen quickly 
learn to uae it — on houses, 
apar tm e nts , stores, fences, ga- 


8 TIMES FASTER 

than broth painting. 

Fit « any light oochmt. 

Nat wight 112 lb*. 

Chance for enterprising man to 
enter painting field — underbid 


profits. 
far tool 


One good died Job pap* 


quick, accurate decisions. Get 
In ahead of everybody in your 
locality Don't delay. Write 


0 


Do*. P-70 

Spray Engineering Co. 


S P R. '.a. c: o 


Journal, 118.8, PP. 1NW56. 


nearing ourveya showed that millions of dol 
Urs lor dormant in the unworked resources 

of the South The War focussed the eyes of 

the balance of chemical United States on the 

southern states. The railroads took up tbs 

cry at first with the idea of 


if commerce of different localities put 
their shoulders to the wheel Within fire 
as a consequence, what was once con- 

d s dream of the far distant future 

has becomo, with startling rapidity, a reality 

Particularly iu chemii ' 


lid — Uanufacturer't Record, 84 11, pp. 

I 72 

The Cost of Bricklaying Labor la the 

irget for considerable unfriendly comment 
In the newspapers, but because the day's 
work of tha bricklayer can readily be < 
p r essed in the form of a unit of work 
brick laid per day — a unit of work easy 
^ ' and easy to discuss, his production la 
— - -ften mentioned in a deprecatory way 
by those who are dissatisfied with buildii 
labor in general- Most people fall to remei 
ber that the bricklayer, in common with i 
other craftsmen, now works eight hours 
day Instead of ten anil that thr reco 
amount of brick laid per day, which sticks 

in their memories, was pr< 

wall thicker than the walls 


II the ft 


d that tl 


jxea nnd refrigerators, and in tha 

lug of comfortable homes. This material 
weighs only three pounds per cubic foot, ' 

'inn half as much os balsa wood and at 
i e-fourth as muoh as onrk. When tested 
for thermal conductivity, balsam wool showed | 
the remarkable thermal conductivity of " " 
B.t.u , as against 8-1 for balsa wood, 

7 4 for fine cork. These latter are the n 


heretofore known. Patents were grant 
both the product; balsam wool, and the 
d it is now being 
made in Minnesota. About 2,000,000 square 
' in the construction of hot 
nueeota last fall and the 
turns coming iu from homo owners show that 

the product is saving these homo O' 

from thirty to forty per cent in cosh 
' parts of logs are shredded and I 
alkaline solution to loosen the oe 

material which binds the wood fibers 

together The fibers are then combed 
from another in a beating eugine. Now the 
fibers are rebuilt, but in a different err 
First they are fireproofed pi 

‘ blown against a traveling wire 
rore they are mixed with cement 
ited, with the fibers projecting in 
nil three dimensions. The fiber sheet is now 
“sandwich" with asphalted 
kraft-paper on either aide, rolled up and 



Tha Skoda Works, which supplied A 

tria with most of ber guns during the v 


to relocation of national boundaries, in 
Csecbo-filovakla. Where, before and during 
the war, these shops were bristling with 



of heavy ord- 

This item is for tbs . 

[Man army of Caecbo-AovaUa and for that) 



a is not available we * , 

Direct Fired Type DF, which bums cool, coke, 

gas or oil. 


This Heater Also Ventilates 

Here is a real operating econony — the Skinner 
Br08. (BaetZ, Patent) Heater IS also a ventilator 
It actually keeps every part of your building at 
a comfortable working temperature and at the 
same time can be used to supply pure fresh air 
in any quantity desired. 

This heater is the pioneer of its type. Its con- 
struction is unique — there are no cumbersome 
outside ducts or pipes used to distribute warmed 
air The cost of these fittings is saved — the space 
they occupy can be used to better advantage. 

» very e< 

operated only a few hours 
noon even during coldest weal 
guaranteed. 

Read Over These Names of Users 
Among the many users of Skinner Bros. (Bart* Patent) 
heaters are: Ford Motor Co , Detroit Filtration Plant, 
Lakehurst Naval Hangar, General Motors Co., Federal 
Foundry, American Stove Co., Maxwell Motors Corp., 
St. Louis Independent Packing Co , United Paperboard 
Co, and many others. 

GET CATALOG B-6 


and after- 
idem 


•wassc*' —ss-isc—** "■^aissr"- 

b 

SMnnerBros. 

HEATING SYSTEM. 
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Heavy Chains Shipped 
Safely in Pioneer Boxes 
✓ 



T WELVE YEARS AGO the American 
Cham Company, after making thorough 
tests, decided to use Pioneer Boxes for ship- 
ping automobile tire chains. 

When new chain products were added it was 
only natural to find out if these new products 
could also be shipped safely m Pioneers. 

In twelve years time the American Chain Com- 
pany has never had any trouble due to boat 
breakage. 

Pioneer Wirebound Boxes effect multiple sav- 
ings They save lumber and weight Save 
storage sppce. Save time in assembling, pack* 
mg and closing. Save time pnd labor m opening 
and unpacking. Save loss and damage claims. 
It may be worth your while for a General Bo* 
Engineer to call on you If you cannot use 
Pioneers he will tell you so frankly and may be 
able to help you by suggesting an improv e me n t 
in your present shipping methods. This service 
is free to you. Envolves you in no obligations. 
We make all types of wood boxes and crates m 
general use. Sixteen factories enable us to make 
quickest possible shipments. 

Write today for “General Box Service"— a 
bulletin of information on boxing and crating. 

OXMERA1. BOX QOMFANY 

40 Wot Illinois Stmt, Chicago, QSaoit 
SIXTEEN FACTORIES QIVE YOU CLOSE AT HAND SERVICE: 



of Jugoslovakia. Moot of the o utpu t U tor 1 
, peaceful purpoeee. — Am tr E ttH t l rt, OS 14, 

| pp. 51044. 

A Cool By-Prod oe*i Ptaat to being 

. ,«rted at Ford, Oatarto, which will noant 

from the eool aevenl uaeful element*. FI ret, 
the coke, which trill be burned in pulrerloed 

form under the power-plant boiler*. Second, 

“ ■* of which *bout 4,000 feetj 

per ton of cod Thl* wtU 


operatloo* required in the preparation of the 

high grade eteel for motor ear*. Third, *ub 
fate of ammonia, which la one of the cheap- 

known. Fourth, 

demand a* a tlm 
oline and keroar 
twelr* gallona i 

. . ta jn, a tl tl 

I gaaollne Sixth, lubri 

.. .reaae —Ca n o dtoa ltjr H 

43 -0, p. 26. 

of the Netherlands are 

making way for the leaa picturoaqne but 

more dependable Diesel engine. Steam and 

electricity are by no meant a recent develop- 

ment for pumping water In that country, but 
the Dined engine haa the advantagae of In 


. and independence of power 

aopply and of power rate*. When ' ‘ 

to fell on# doe* not know how k .. 
laat With the ateem plant one la obliged 

to wait tin the water el ' 

make* pumping neeemary 

The oil-engine, on the other hand. 


1* possible to have the polder leva! constantly 
' e right mark. Several doaena of oil- 
.. rs are In nae In the Netherlands for 
polder drainage, ringing from 20 
Imreepower and pumping against a neon or 
— to seventeen feet Nnuriy ell of three 

< are working with centrifugal pumps, 
mm use the Wood -screw pump. To 

< rough comparison of wind and engine 
r the old windmill of Stelne drove a 

paddlewheei pnrap, and to drive the wheel 
win n the wind fails, 

"Irwl engine 1 

*wer, 1 110, p] 

Tobacco and Mental ERkdeacy la the 
.object of a publication of the Committee to 
Study the Tobacco Problem. The World 


» nearly acven pound* per capita per 
The production of cigarette* bee 
from 8^1 at, 000,000 in 1906 to 46,000,- 

000 000 in 1018. Experimenti made at the 

1 ni\ entity of Wisconsin showed that the 
poise rate 1* almost invariably accelerated 
after smoking. Muscular oontrol was laa- 
aened on au average of 42 per cent. Ba] 
of addition was lncreaaad by 1 pec 


of tobacco is injurious _ 
development and efficiency of the Immature 
end growing individual, but do positive cpin- 
Ion can be expressed con c erning the adult, 
iltbough laboratory ' — **— - *“ -* 


SB effect— Am Joor Pah Health, 

13 0, pp. 763-64 

Steel Furniture for the Home is beta* I 

developed by e New York manufacturer of 
beds. Steel office furniture 1* not new ' ‘ 


eluding nine distinct suite*, eo n slati n g of 
ten or eleven separate places. They eompriae 
a dr es s er , chiffonier, ehifforette, chlfforoba, 

‘ antty, bench, chair, rocker, 

drawing table. IV prea- 

ent production of these articles 1* 800 ' 
a day, but with the completion of ■ . .. 
plant daring the winter tb* outfit will be] 
increased ten-fold The malarial* used * - 
making the furniture consist largely of 


i simulate ba 
of finish, *b 
r wood fa e 


the baking of a 




On* feature of steal 
m ehs apae t h m 
iota fUta tbs 
expenstva m stnpgn sad durahfifty 
weight of the aew furniture Is twelve 
sank greater than that of bar 
from Iff, 118 til, pp. 660-70. - 

turn 

g r a s s has : 

aw scald al 



fiUKBANKS-MO&SS 

1 ball 

bearthq 

motorsl 



—built by pioneer 
manufacturers of 
ball-bearing mo- 
tors with eleven 
years’ successful 
experience. These 
more efficient 
motors lessen fric- 
tion losses— re- 
duce current con- 
sumption — lower 
production costs 


Fairbanks.Morse #Ga 
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"Let's Both Go 


When both the Boss and his plant super- 
intendent agree that a visit to the Power 
Show will advance their interests mutu- 
ally, they manifest the spirit of Progress. 

P OWER 
SHOW 



Dec. 3—8, 1923 

Grand Central Palace, New York 


without previous extraction by the aul- 

— - proeea* with fairly good remit*, and in- 
\eetlgatioti* are under way to Sad out if 
palp otui be produced {ram 

L lie greateat p r o gr ess in 

tlie improvement of existing method* haa 
boeu accomplished ea the remit of Increased 
knowledge ot tb* chomlatry of wood and the 
chemistry of the reaction* which taka place 

during cooking . — Induttrtiti cad Bus Oktm- 

islry, 16-8, pp. 801-83. 

Induct rial Motion Pictnrna are coming 

their own After aeveral years of 


* teal movement m the modem plant — 
depend* on power unit*. If you know die 
how, why, when and when of power coats, 
you ate in a poubon to eliminate waste and 
promote efficiency in many ways. 

In addition to the ■npresavg array of primary 

E there will he exhibits of stokers, 
fuel and coal handling equipment, 
efractones and refractory cements, 
water punfiets, feed-water heaters, economizers, 
super-heaters, blowers, valves, piping, pipe- 
covcnngs, steam separators, pumps, etc 
Each displa y te&s a graphic story of modem 
ingenuity— which it wui pay you to know. 

Meet people who DO THINGS! Keep 
posted. Come to die Power Show 1 

rof jurmcT wgormaaon octurcm 

NATIONAL EXPOSITION OF POWER 
ANP MECHANICAL ENGINEERING] 

i'„ Grand Cantral Palme* Now York 


. __ again turning 

motion pictures, if any industry ever had 
deserved check coming to it, it waa this 
e, muah rooming in all directions under the 
style, “Independent Motion Picture Pro- 
” Anybody with a motion picture 


work. Today any number ot them aend their 

salesmen out with portable projector* and a 
picture that actually arils the product This 

hnmy machinery or Intricate mechanical end 
electrical devices that may be too cumber- 
ne to be easily handled . — Amur IuduttnoM, 
2, p. 13. 

rhe Ford Motor Company and the 
General Motora Corporation, the two out- 
in the motor vehicle Held, 

- on June 80, last, of (1,161,- 

<112,118 Htrangely enough, there was a dif- 
ference of only (33,000,000 in their seeets, 

the Ford Company Them two 

tade In 1822 a trifle more than 
of all the curt and trucks pro- 
the United States. Their balance 
owed In round numbers, the 
Ford. (281 ,000,000, O M 

Inventory Ford. (108.000.- 

000 CMC, (113,000,0110 Beal ostats, 
etc., Ford, (221,000.000, G M C . (284,000, 
000 The O M. r capital stuck was valued 
at about (318,000,000, while that of the Ford 
Motor Company wne vnlned at only (17,000, 
(100 This Hocumulatlou of wealth in two 
decodea never hot been approached in indus- 
trial history — Automotive Industries, 40 11, 
pp. 684-86 

Coal Distillation by the Mosddd low 

temperature process la a little known but 
‘ -**- '' '»« high heat econ- 

— . that haa lubrieeting 

properties The MuadekJ process con slat* in 
' g, or rather reheating, the tail-end part 
gas that is produced in the dletlUatlon 
_ “ temperature of about 400 de- 


adrenal/ aftet to* at 

utkm moat b* aceompUahad by 

sen*. and the shock may bs coo- 

verted into another tom ot kinetic energy 
such as vibretion, ecmprsaaad air, or into 
beat. Tb* solution of tbs spring wheel prob- 
-eeolvea ttedf into a search 

' structural staznenta capable 

of transferring kinetic energy into heat by 

" of friction —The Automotive But 1- 

1TB, pp. 238-42. 

as In Bearings for efficient lubri- 

cation is a question which is new regarded 
as settled by Dr T XL Stanton, director of 


and chairman of the Lubricating Committee 
of the Department ot Brieme and Industrial 
Research. He states that aa a result of hie 
rah, using an ungrooved Journal and an 

joved bearing, with eaator oil aa tb* 

lubricant, it waa found that steady oondt- 
tioua could be obtained, but that tha eo- 
eOdent ot friction waa 10 par cant higher 
than with the grooved surfaces, and that 

substituting a grooved Jonraal for the plain 

one did not improve matters. It is dear, 

therefore, that a system of grooving is es- 
sential in order to obtain the minimum frie- 


80 10. pp. 888-64. 

Friction and Carrying Capacity ef Ban 

id Reller Bearing have been teetedjn 

in conjunction with tha United States Navy, 
using a 60.000- pound vertical testing ma- 
chine. In making a static friction tact on a 
" 'waring, two belle wen ueod with a pair 



_ . which econo- 

mise the quantity of coal and gas that is 
‘in tha dlatillution process. The plant 
* in details in accordance to whether 
aw fuel ia coal, lignite or peat, but the 
tlal dements are the same. The Mos- 
proceea, ea used in Poland, is interest- 
0 those plants that wish to produce dis- 
ion products from the dry decomposition 
of coal that are similar in properties to tha 
ones that are obtained by the distillation of 
prat It la also interesting to those plants 
" ‘ lUorgioal coke. By this 

, .... obtained oila and other 

prod arts of distillation of high value and, on 
the other bend, a semi -coke that is mixed 
with nnburnt ooaL — Aet. Q*t Jour., 118 7, 

pp 128-81 



Mastic limit of tha structure, weald Mfms-I 
neotly deform end evsotnsHy f to et nr * It- Tb 


spherical bceriug was aw 

load hod been applied the la 
drawn forward by a force 
through the spring balance. The 


■ble head of the 
per ball no* a 
When the de- 


li noe It we* found that the a tuning frio- 
lon is nearly the same for the two etas* of 
.moved ball race that were employed, (ho 
groove having the larger radius giving the 
lower friction vuloe. Tha ratio of starting 
friction to load Increases slowly aa the load 
sea, then ynuoh more rapidly The 
rise In the friction at greater load* 


on the material of either the 

For reducing the static frle- 

tlonal roalatanea it ia claimed that oil ia of 
little, if any, uae upon toll bearings. — 
Amur JfaeMalaf, 88 if, pp. 60001. 

Tb* New de Lavand Process of centrif- 
tally casting iron pipe eliminate* the iron 
inks and com ban, the Bond and eUy, and 
the hay, straw or shredded wood rope need 
in the old method of casting iron pipe. In 
the de Lavand process the pipe la east in a 
— ’ mold, the interior 


the end of the spout ti 

along the inner surface of the revolving mold 
nntQ the spout emerges from dm sod at 


to compensate for variation, Tha saving in 
tonnage a* a resalt of toe decr ea sed wall 
thickness ia about 28 par sent Centrifi 
east pipe is said to develop a Ugh t 
strength, and to resist a high ‘‘ ‘ 
sura. The patents on toe net 
controlled by a New York a 

antes making seat iron pip* are opera t- 

n a royalty baata— tfh* Fa**** SUM, 

pp. 127-SL 


s^iafssrSa«s-5i-a-® 

crease dor mules stan flag of to* <Mgm 
and p copatdw ef ntsdi. tr y toa peetton of 

confined te the nas a r dh laboratory! It is set 
(OmMu ned esmeJlU 
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RADIO TUBES 

The Heart of your Receiving Set 

JiTwj'tft ■*•*'*! ' _ » «~/«r . trtmmnSl 


ll-LXflar- 0 - 11 «*' 


* jwr 




and we Will tend you free tine S3 page IIIf *3 

catalogue of radio aeti and parti. It alio //CSuftf' Ul lBlIyg 

contain* explanation of radio termi, //HriRZlB B,f J 

map and list of broadcasting station! jlM fi> Hr jrf.rr. 

and much radio information, including |/^ v V" ‘ J 

an explanation of successful hook-upe • • . - -\ H I" IB\ 

^You will he a maxed at thelow pricey &jHB 0JW> 

including tube*, head aet, batterles^and^^^"^ 

antenna equipment, as low aa $33 50 ” ~ 

Thu catalogue contains everything for the expert and amateur. Complete 
sett and every improved part for building sets, all the meat up-to-date de- 
vices— at the lowestposaWe prices up-m-oam oe- 

i«p 

Montgomery Ward to Co is headquarters for Radio, adUitf everything direct 
Why P*y Ward 


By mau without the usual M Radio-profits.” Why pay M«w orhm? Ward 
yff rtyj** 1 * h? • n t the £’“» w * 0 often **ve youon^thteTwydun g 
g**-”#? ^r.. Flft y Yetf.OM Guarantee,— Y our Money Back IfYouAri 
Not SaoaOad Write today for your copy of thu complete 53-paga Ra dio Book. 


•.«%- r s sHaaa, dmftwiltt 


MontgomayWanl 

^♦Ojj^lMOdyHoM.atKtyA.l faaR Mwa wa 


Radio Notes 

Review and Commentary on the Progregs in This Brandt of 
Rapid Communication 


Maxima Broadcasts* Stotkat— Broad- of the windier*, by ths soofia atvsn out by 
nutlBi from t 800-watt station. Is stalled by iron on beta* magnetised, and by the eon 
111 Inwernt, a local newspaper, was inaugu- daaaar action between tbe telephone end the 
icted during tbe latter part of September It shell of the ear The troobU la lanriy orer- 
<» said that this station oan transmit to tbe oome by ansmalnt a ccsmsctkxi bats sen the 
Kin them part of tba United State*. Oeatral tar and ground of eooslderaMy Was resist 
Vmenea and Cuba, and it ahouhl have an anoe than that tfaronsh the body between the 
important bearing on tbe demand for radio ear and tba finger*, 
i. celling seta throughout Mexico ftaiBs drsnsHr M«» <— Dlr ectlan find 

A Variable Leap la the form of a cur lug. — A draoription Ilfs means of locating the 
tmn shude has made Its appearance Tbe portion of e ship at aaa by tbe emission of e 
liMip consists of a roller, a curtain support radio “dash'* simultaneously with the firing 
ond tba toms of wire placed on ths curtain of a assail charge in the sea, la contained in 
support. When fully open thu loop Is qnita the .Proceedings of the Physical Society- A 
lurgc and survee not only for broudetatinc station on ebon records the arrival of tbe 
u caption but for higher wave lengths. By radio signal, and also of tba explosion wave 
opening tbe shade member more or leas, any at a number of hydrophones suitably diepoeed 
ikalred inductanoe oan be brought into play in known portions on the aan bed. The times 
fur tbe active loop, thus nuking for the of travel of the explosion wave, and hence 
art eteat possible efficiency in a loop receiver the distances from the charge to each hydro- 
The device u provided with a nail bracket phone, are Indicated by an SHnthoven (al- 
and awivcl eo that it may be pointed in any nanometer photograph to recorder Although 
desired direction, or placed on any door In great accuracy la attainable, for navigational 
the bouae purposes it u sacrificed to speed— it being 

Photoelectric Trlodruc-Three-elaetrode po S ibta ? **" ■ ■“? h * r *??•“«» • 

vacuum tabes containing vapor of alloyTof I" 11 "* of h «“ » ““a. *““• ten minutes 
elkah metals, having low ionUing potentials JS!L* VM i* m 

nnd tho oharartermtiM of a photneltctru* cell, wtkod ha* boen thoroughly bated tut 

remarkable ntultv as detector* with IX) d ?f f iC . , T lc * ^ *** n toa ^ d 

volts on the nnoile, according to tho Proceed- ™«eble A 9-os. charge oan be 

IS <j» of the Institute of Radio Engineers. loo «‘sd at a distance of _40 mlloa. In hydro- 
Theic tubes are at least three times as sen paph wei sonsy work ths method has boon 
Sitiie ns the usual gas content tube and In JJ25? ancoeasfolly In flung accurately the 
ndditibn are quite sensitive amplifier. The tlOTUofoertaln buoys and light veaaela 
plmtoelectric properties cauae this tube to SK. dtoortion 
function quite well with aero plate voltage. o g6ct *. P™'"™ 1 b f »Mdbonka has alao bean 
In this esae the source of energy is probably 

the lunnnons nnd nun lnmlnons radiation Braad raatl ng la Shanghai. — Several 
from the filament attempts have been made at Shanghai to 

Anlssi.ttr a o H Alsrm—Tk. .nos “toblh* brosdeiuting stations, ths first be- 
ratus .lescriteHl in n reccntW^f Ji2££ of ^L®* d, ° (,0rr0r ,'^ CT ' of QJ"*- 

Z sT T ^.^‘r Th.'^r'SS; S2 

plus® Of tbe crystal In the ship’s ordinary l rt ^ D * >d *.?°' w . ltt ? ; •** top <rf 

wireless receiver and magnifier of the rw ^ 

ceivsd signals, rendering them soluble for “ d ter 

S rastora. kZtETZ 

reived, while the intervals between ths dote c£^Sjnt 

SS*JEl- by * farth " SMS wuS «Tt^Xt w .u 

action relay “telagratdu and teiep boost, whether with 

Bag* IWgcgy tad the MacMiUaa Br- wire lines or wlraS*^ oslUd electric 
psditloB-— Since MacMillan, the waU- eommunieationa," and another article states 
known arctic explorer, went north OU his teat “electric osxunnniaatimu shall be oper- 
prseent expedition there have been term la- a ted by the dovsrninent.” But so keen is 
stances of radio forgery where some a auteur the local interest in radio that radio bcoad- 
with a radio telephone transmitter baa gone casting moot soon be In full swing on a 
oa the air end Impersonated MacMillan For Satisfactory basis. 

centi v bhjdwd 1 * mT' ^mcmin t tef'rfS mu" - ‘Wck-Uf.”- 

trust oorapwny BAH, nt Jua tummer aoum in tUn into nWrfiiaai 

the Poeono Mountains, distinctly beard Mam Sal ThU UbromrtrtbOTtbrMmdnsa 
Millan broadcast e mrattge by vdoe. In v^ation te ydnSTof \ teX d n3Xtei 
truth end in fact, MacMillan has no voles IngVZltebU UtetoasuXT Sett 
transmitter end tiara nothing bat eode in tJonA to the r ST rnrw mfl 1 ---- 
ranttiug back bU merasruT MeTkQIlan has {^TfrZ a^riri tn^dZSf 1^: Jt 

S3E, Trierrani? r< S*nsTnkte r ^5 to? tte CT “* d * ■P*«*0al has OB to a’S^ati^ 
tr !S! mi f te L 1 0 ^ , - t ^ *“* ror, and is reflected through a cylindrical 

fort to keep in torn* wlte M aci ltlU n , <W- 

spite tbe great dltteaora (nvtdvod. tefiaeted light bea m to men horWtrif* to 

Knocking Noiaes gad Stotkal Dto 
charges in Telephsaei. The cauae of light catering tea cell This, 
knocking noiera In telcphoora has hitherto the current Bowing through a njSESea, pro- 
been attributed to tbe nMobrasa buckling or during a rimngaot priaSal «U*Strbe 
knoddng against ths poJs-pteceeof tee per- apptod dapSotwaiSeSfi- 

meneot magnet, sraonhng to D. Bllr, . fled to apwate gar eritakto etoste lqal isrios. 
Oermaa Maloeer That tba aeuran of the Tbe vibrating risomat b deeeribed la M 
knocks la nat in tbe dinpkraaa ii shown by ta a rascal tana af teMali oftes 
removing the dUpkragm alMMfrer, when, ab A. *, R. |lmiaat af tSTSaaSn** 
though speech te hut very triatiy beard, the of only tt. 9M My la, to anewaary tartoto- 

toSSn tTfibrnmaSaai to JStPimS 
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TUSKA RADIO 


No. 228 

Stem 

S*£iriX&ii « 



fyjour 
entertainers 
are reach 



GINGERS, bands, orchestras, speak- 
^ ers, organists, humorists — an un- 
limited host of performers are yours to 
command when you own a Tuska 
Radio. A simple adjustment of dials, 
and you can choose between them. 
Dozens of programs are in the air. 
Your Tuska will bring in whichever 
entertainer pleases you best and shut 
out all others. 

Tuska owners are not obliged to 
tinker incessantly and add devices to 
correct construction faults. Their plea- 
sure is unmarred by troubles. Every 
Tuska set is finished with exacting care 
by painstaking New England workmen 
—the best that live. Then it is exam- 


ined and tested on distant signals by 
inspectors who are keenly critical. 
Both manufacturing and testing are 
under the personal direction of C. D. 
Tuska, a pioneer radio engineer. 

For a dozen years before general 
radio broadcasting began, Tuska-made 
instruments were famous among radio 
experimenters for skillful design, su- 
perb workmanship and high efficiency. 
In the past two years the demand for 
Tuska Radio has grown enormously. 
Each set in this increased production 
of to-day is as perfectly built as the 
finest Tuska instrument ever made — 
and yet, the prices are remarkably mod- 
erate for high-grade radio receivers. 


Ask any fbrst-dass radio store to show you one of 
tho models of Tuska Radio, priced $35 upuxnrd. 


THE C D. TUSKA CO„ Hartford, Conn. 
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Electric 

Soldering 

Iron 



The 

Best Iron 
Made 


Doca the work 
quloker end better. 


For twanty-eijht y««n oar mm* 
«nd trade mark hare been a guaran- 
tee of quality and dependability. 


For soldering all connections, parts, 
etc. Ready for use by attaching to 
any electric light socket. The cost 
of operation is insignificant. 

Many thousands in use by amateurs, 
engineers, manufacturers, telephone 
companies and many others. 


For radio, telephone and 
all light work our latest 
Model No. 3138 it ideal; 
alto two larger rises for 
doing heavier work. 


8oM by dealer* and 


American Electrical Heater Company 

DETROIT, MICH., U. S. A. 


particular X-ray patum u wall as a 

particular chemical composition. — The Ir— ' 
Ate, 118)18 and 14. 

The SeeWtfe Treatment far Steal Rail* 
.. a kind of heat treatment which permit* 
the production of a wide rasn of variability 
In tenacity, dootOlty and hardneae for any 
e given carbon percentage, rather than by 
variation of tbe * — " — ’* 


rang. of physical propertiee obtained by the 
■orbitie process la greater than that obtain 
abl. by varlationa In the oarbon non tent. Tb* 
arrangement of the oarbon in the iron which 
given the beat combination of hardneoa and 


V 


■t la, eorbltlc steel. The raila are taken aa 
come from the mill at a temperature 
a the critical range and cooled through 
a range of temperature and at ^ 

a aa obeli arreat and bold the cryetu. 

Bture at the exact point at which the 

eorbltlc .trueturc of the carbon and iron la 
attained. Thla treatment he. been given to 
and other special forging, for year 


lom — BeCwag'*^^, 4? , 5M l 0 p!! 4T*- 
Dirty Umastone having 
plaint from bloat furnace opal 


With a current of water, the atone enten a I 
acrubber which la a revolving cylinder thirty 
feet long and fire feet in diameter, driven by 
a motor On the itielde of "* *■*" ' 

oeriee of fine riveted to tl 
purpose of forcing the oton 
diacharge end of the oernbber The revolving 
action of the cylinder, throwing 
atone, tumbling over and ov*l. _ 

forced forward, put. all partldeo of dirt Into 
ouipenolon In the water, and the latter ' 
waabsd away , — Iron Age, 112 12, p. 780. 


. — subject of _ . 

paper by Alex. It Field, New York research 
metallurgist, which la reviewed in Tko Iron 
Age. It la shown that ai minium combines 
chemically with oxygen, nitrogen and snlfnr, 
in the order given, and is able to neutralise 

the embrittling effect of phoapliurus In whole 

or In port A relatively email addition of 
sircoulum makes possible the satisfactory 
rolling of steels containing as high ae ap- 
proximately 080 per sent enlfur, which with- 
out sireonlum treatment break to piece, on 
the first pais through the roll*. Plain oar- 

treated with approximately 0.101 
oirconium exhibit In the heat-j 


yi 


. range of drawing temperatures 

between 800* and 460* centigrade. Zineonlum 

total oxygen content of eteel and 

operate, to prevent the occurrence of cm ul- 


nlnm combine, with the nitrogen dtaeolved in 

molten steel to form a crystalline micro- 

constituent of a bright, lemon-yellow hue, 
which is in large pert removed from the steel 
while the latter Is still molten. Zirconium 
forms, with the snlfnr oontent of steel, an 


htgh-anlfnr steels the last traees of iron sul 
fids.— The Iron Age, 112 10, pp. 607-08. 

Electric Wekttag of Cast Ire* w 

solved in France In 102a Gray iron el 
are used, whit* carry a high pared 
stlloon Though, of floor**, both tl 


r the loss. A proper weld 

a sufficient length of time, and 

during thla period there is a thorough mix- 

ing taking place, do* no doubt, to gaa ex- 
pulsion. Tbs carbon, added as either graph- 
ite or charcoal, quit* easily dissolve* In the 
pool of metal because of this “boiling action,” 

and tb* weld, on cooling, oonatots of gray 

iron. To control rim eatbo* In the liquid 
weld metal, tb* oast lroet electrode la ea 

eased In a mixture oontetaing * 

rentage of graphite or eharoos 

thicks ese, either by grooving 
making them hollow for that 
carbon can be added meehaatcalty, always 
bearing la mind that the quantity mot be 
nfldnt to replao* tost bomoof t» th*| 
aro TS* grab of the depoattod Iron la of 


Qaa&ty AmfMcatitm 
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General Radio Co. 

t* At*. and Wtodesr St. 








KELLOGG 


IIUOOO fWITCNfeOARD 
» UrPiY COMPANY 

aocMW 


iilii—ml article* unreliable ax n cur In it» 
stainless and rustlisx properties 01 I | roblbl 
tlve In price need not be taken to mri only 
a* it baa invariably been found >ur that 
when all the facta resp«tlug the prospcctne 
one of the matt rial have been plieel before 
the steel manufacturer and the ateel aupplle I 


fectly satisfactory The rustless and «tam 
leaa propertie* of the ateel are to a certain 
extent disturbed bjr rough machining and it 
w ala are advisable to flninh with a tine cut 
or better ntill by grinding Pickling u em 
pi veil for the rerom al if the aoale after heat 
treatment being preferable to eanri bloating 
— Founbry trade Jour 28 d85 pp ldl dO 
Trend of Reeearch In the Non Ferrooa 
Metal Industry — The amount of cngi 
necring anil aeientlflc thought now applied to 
tbeae induntru n in p n bably bit} times as 
great aa in 1000 and ten ttmoa ax groat aa 
in 1012 \ recent survey revialed tic fact 

that oier sixty manufacturers within the 
don ferrous Industries maintained rein arch 
departments and laboratories in 1020 The 
uee of pyrometers in Inci easing rnpl 11/ in all 
branches as well as tlmt of tistlug iustru 
meats of all sorts — particularly the micro 
•cope Well defined standards for products 
are also rapidly making hialway stim dated 
by the splendid work of the A merit nn 8 piety 
for Testing Materials and the t 8 Burotu 
of Standards Another indication of the new 
research spirit in the increasing willingness 
and tvwi lernre on the part of lnliulnal 
companies to exchange Infornmlloi with 
others and to nmlertake cooper* the n starch 
aork — lniaetrul end Hey Ckem IB 0 pp 


— hook it to the 
waterpipe 




Doalan: 

Aait about our 


Minina 

The Soft Cool Lost in Mining equal* 
more than one third'of the total according to 
the United Statue Coal Gomraimoa 1 ha 
principal causes of these losses are due to 
pual left on the rot f and bottom toil lost 
- coal lost under buddings railroads 
tarics coal loat in preparation and 


Moon “Satterlee Antennaless” Ra- 
dio will produce wonderful results 
simply connected to a waterpipe. 
No antenna, loop or indoor wire is 
necessary. 

Stations within a conservative 1000 
mile radius are regularly received 
with a non-power loud speaker on 
this set. 

It is the ideal set for use m apart- 
ments, automobiles, yachts or rail- 
road trains where an antenna is not 
practical. Fxtremcly sensitive, un- 
usually selective, yet simple to 
operate. 

Writ* today for our Folder 
** California or Nowark” 

MOON RADIO CORPORATION 

591 Stekway An. Long Uaad Gty, N. Y. 
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M any an Obscure Op- 
erative is a “Comer 

because his mind is trained to think! 
in a practical way about useful things 

YOU, for example, may get several IDEAS in the course of the day’s work 
Into your head they jump, from none knows where! Just born of your 
iess of mind Then— do you let them escape or do you lasso 


habitual 

them and put them to work for you? 

YOU know that the greatest field of mechanical thought in the world today 
— next to electricity and the simplification of motive power — is the afpbea- 
turn of 

PRESSED METAL 

Whether foreman, machine operative or wide-awake apprentice, you may 
get a “flash" any minute that might add to your bank account and be the 
nucleus of your personal fame in the wide field of succtss through strvtco- 
ablt tdtas 

WE BUY NO PATENTS. DON’T SEND MODELS 

What we want is an IDEA of something new and useful that is now betn 
made by casting or other means, or of any other material, and which couli 


METAL. What else can you think of that could be so made with economy 
to the consuming public? 

SELL US A PRACTICAL IDEA 

at soma now and useful way lo utilise Prosed Metal la Plmet •/ Otktr MtlrrimU The Pressed 
Metal Trade Extension Council will promptly pmy cui lor srery acccptabls suggestion np 
proved by our Enginnenag Advisory Board 

Our purpose is serious and constructive and In the public Interest The membership of the 
underlined Council Includes many at the Urgent manufacturing concerns in the Untied Stales, 
and tbelr objects snd plans are broad and businesslike 

We era releasing a surprising volume of the kidjtn trntMj sod practical MtUifntt now 
•>.j ... — -• rdt of ambitious workers 


The FREE Pressed Metal BOOKLET Tells 

HOW TO CAPITALIZE YOUR MECHANICAL TALENT 

or Inventive genius — or maybe just your * good old c 
and tbs amounts to be paid lor the successful ideas, ■ 

misappropriation of your creative thoughts by others 

do but please make it easily legible so it can be properly III 
day lost is lost lorever SEND NO MODELS— WE BU' 
and sen how little we ask of you Address 

PRESSED METAL extension COUNCIL! 

27 QUINCY STREET. SUITE 1704, CHICAGO 


A also bow lo protect yourself against 
WRITE TODAY (A post cirdwTll 
' "Jed snd aeknowladgsd) Evnry 
Y NO PATENTS Oat tha book 



23 SBM 


Tha Aatamatk 
Oatflt ao doubt 
pumping In tha 

saairtsd that an i 

of water fa pw pad from the onn e e par too 

of oonl bum’ **■ **- *“ ■* 

tho ratio U 



( tha pomps, ro- 

operation, sunpH- 

dry daring temporary 
svnnt of atrfkaa mskss 
poadbls' the operation of a large lumber of 
tntmpe with only a arnaD amount of ooea 
xloual Inspection — Coni Atm, 34 11, P- 80S 
Fxcsssfrs Under grand Tea pent area 
in the mines of Batts, Mr * t on e, the woridU 
largest mining camp, ha vs "been reduced. in 
sums inetanese, on modi an 10 to IB do 
through the application of saeabfle ve 
don methods, oeeoedlng to WulUstu aot U 
sued by ths Bursau of Mines which da- 1 
sen bee the investigstious of two seisntists of 
the Department of the Interior Lower 
mine workings with rode tampers turea of 
mors than 100 degrees previously u nwork 
able hare been contorted into comfortable I 
working places Butte mining companies i 
belters that in case tbtnr ore bodias reach 
a teptfa of 6000 feet or over, with rook 6 
perature of 116 to 120 degrees, they wiU 
able to obtain for such deep working! 
atmonpbere which will allow cafe, com ft 
able and eOeient work Tha mining « 
paulan of the Butts district have recently 
ventilation better 



eliminated by the adoption of wit drill 

practically all drilling by the introduction 
-* — ntTT lines for sprinkling to practically 
... or king faces in many mines end by in 
creasing the flow of air to working places 
—The Am Zino, Load and Copper Jour 
18 6 pp 8-4 

Carbon Monoxide in Mines, moat in- 1 
•Idioue and deadly of poiaonoua gases 
be detected end means hare been four 

1 it u possible to discover within three 


through the extent o f poison satnratk 
the blopd Formerly It took approximately 
from 24 to 48 bon re before diagnosis . 
be mndn of inch cases either in hooplta 

in noil equipped laboratories with the 

leva of a well skilled organic chemist The 
lent la effected through a simple and inex 
jh naive instrument which may be carried In 
the pocket and which requires no special 
training for its operation Many hnamn lives 
expected to be saved by the general tdop 
i of this method of detecting gas poison 
. particularly in tho mining industry as 
well as in other fields where dreaded gaits 1 
With this quick method of 


of Ufa 

ment for detecting it in the blood Is ........ 

c be In universal use among the physicians 

.j l thin the near future — The Am fine, Laud 

and Conor Jour , 18 6, p. 9 
Two Important Developments have to- I 

ccntly been made la rendering the concen 

trutes from the froth flotation system of coal 
' ing more suitable for mduotnal pur 
l These eon centre toe are finely divided 

partidoa mixed with a large quantity 


r with which 




originally In such d 

method oonmnte In _ ... 

aerating it Oil or tar is added to eo*t As 
particles and make them floonolate together, 

they are srparsted from the 

" ‘‘ t or filtration, without being 
Mock* or Monets. In the 


the palp into a pr ess and nWeeting It to a 

pressure of two tons per equate tech, as ex- 

cellent briquet 1* produced, enhetentieliy trad 
from moisture. The briqaeto are hard end 

durable, end become herder with time, and 

It is alee tea nd that the naphthalene 

t et them, ■ CM Ay* M* 


PP- 9T7-78. 


saggsa ar 

$7*rt 

jassasa _ 





Pdnts Alwdys Pressed 



Book Shelf Clearing | 

■POdmr our (halva* wy are 
1 oflmng a number of booka, 
menu at attractive ducounts and al 

I work* of r eferen ce end 

-* Wnte for fat of tide. 

and price* WeihaBbepadiogive 
additional detaik and mvm mquey 
SdENTIFIC AMERICAN TUB. CO. 



j UN Dt KWOOD 


isssKouma^ 

ar i " n 1 1 'iii 







488 


SCIENTIFIC AMERICAN 










53 inches of Turkish cigarette satisfaction 

nine new size Pall Malls — 20 forgot 


ferjvurLwatrfh 

-that easy chair hour 
when every man feels 
entitled to life's be& 

Pall Mall Specials 
^"Qwsize-pUmemisa^r 
aofiryx 

change m size or price 
^PAULMALLftgMto* 


[«*<#] 


or by a strict price measure 
illy comes tn 


t small 



It is rare indeed that the best 
things in life can be purchased on 
a purely bulk value basis Gen- 
uine quality is seldom to be 
gauged by the inch, the ounce, 
rict pri 
Superiority usually i 
packages 
Yet here is the world’s finest 
cigarette, a blend of the rarest 
and richest Turkish tobaccos, now 
offered to you at a price that 
makes it a great quantity value as 
well as a quality delight 
The new size Pall Mall, in the 
special new package, twenty 


2*4-inih cigarettes at 30c. 
If you have been denying your- 
self the treat of real Turkish to- 
bacco because of the high cost, 
forget the old price barriers. 
They exist no longer 1 The new 
Pall Malls are economical ! 

Try these new size Pall Malls 
tonight, after your evening coffee, 
and revel in a Luxury Hour 
From that time on, Pall Mall 
will be your regular cigarette. 
For Pall Malls— in the special 
new size — arc now as easy to buy 
as they are to smoke The new 
“ Specials ” come tn plain ends only. 


20 forgO^ 

WIST OE THE ROCKIES 20fer$5* 
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New High Power Ultralens 

MICROSCOPE 


to study, observe, and experiment with the vest world of S 
minute object* that are invWible to the naked ere. A re- 
markable scientific discovery ha* reduced tne co*t of 
manufactunnj high power microacope* from $50 or $60 


At laat the microacope i* within the reach of all who with A 
a»t world of 3 
ere. Are- 1^^ 
the coat of 

%J 


to (lightly lea* than $5. For thia email i 

Ultralena acopea that hare enormoua magnification and IwCmAwO on, 
perfect definition. "b 

■■■gl Magnifies 225 Diameter* or 50,625 
Tunes Surface Ana! 

Under Uhralent 

£ 

base. A solidly ooostructad 
instrument thu la Juana- 
teed again* Imperfections The llluatralloa at tharlghl 
jU*e» an idea of common object* when viewed thru the 
Ultralena A 225 dlam objective la atandard equipment 
Extra objective, of 12S and 32S dlam* can be had by 
owner, of the Ultralena Microscope lor (1 each 

Easy to Use 

at Heme, ha tlw Field, or In the Scientific Laboratory 
Anyooa can uaa thh retnarfcable microacope Technical 
training la not necessary, but atudenla and profcaaora in 
aclence will And the Ultralena invaluable in their work 


aria in dirty water appear 
j* living thins* that move 
and reproduce The etude 
of theea llnyobject. it a* fee. 
cinatln* a* It I* Instructive- 
Ultralan* Microacope 
MS-U la a marvel of aim 
plldty Handsomely fin- 
ished, compact, and ac- 
* In focus Stage, 


One-Twelfth Usual Cost! 

Our aim ha* been to popularise the hldh power micro- 
scope by bringing within the reach of all We have real- 
land this ambldoa and oSar you tbs Ultralena Type MS-11 
for only $5. | 



! moat of the real value of the product, ae- 
(a sea In « desperate sort at (amble Is nines. 
In which he la often loser. 



wholesale market from a railroad terminal, 
- J - * * «k over the same 

the same line. Of 


Uknlsea. It 
seeful sad h 


M Gift 


ORDER HERE 


Scientific Apparatus Corp. 

Dept. 101 MUtoo, Pa. 



“My Psychic Adventures” 

By J. Malcolm Bird, Associate Editor, Scientific American 


Mr Bird, invited by Conan Doyle 
to assume the role of 8heriock 
Holmes, has investigated the 
psychics of London, Pirns, Ber- 
lin and the leading mediums of 
the United States. His book 
takes you into all these seance 
chambers and in his pleasing, 
entertaining style describes the 
happenings And in scientific 
fashion it shows you what is 
fraudulent and what is genuine. 


With Xmas time here, “My 
Psychic Adventures" will make 
an ideal gift for your friends who 
are following the psychic events. 
Bound in green and gold, it offer* 


tabling diversion. Order your 
copies on coupon below. If de- 
sired we will send book direct 
with your Christmas card an- 


Published by SCIENTIFIC AMERICAN PUB. CO. 


for immediate improvement Few ri 
have terminal foellltiea In the 
and meet of the farm produce i 

In la brousht to the dock, by 

enld at auction on tbe docks. Out of thia 
have crown an me strange practice., which to 
a] moat Inexplalnable. For 

Jippiro, to reach the moot 

favorable market, moat have New York Cen- 
tral delivery, while barreled applee 
rome in by the Brie. One remit la thi 
buyer wishes both boxed and barreled appiaa 

he baa to bny at two doeka noma ” ' 

epart and pay two delivery chargee, 

Such a condition of affaire. It ye 

pear, la not exceptional the ooon try 

few lento eltlea have taken ate pa to modern- 
lee their marketing and dlatrlbntlon facilities, 

hut outgrown 

our bin for n 

Another evil which the Oc 


beyond die field of manufacture 
and to engage In distribution. A few yeera 
ago the manufacturer dealt only with the 
whnleaeler, who attended to the dlatrlbntlon 
of hla product*. Today the manufacturer 


t by their mutual exchange. From the 
indpoint of both producer and consumer 
a city market la a failure. The producer 
ually does not ear. to turn ratoUar, and 
when he doaa, he demands a premium over 
market price for hla goods boenuae they are 
“fresh from the farm.** The truth I, that In 


The femooi orchards of the Bast, which 


go He in creating a market for their product 
"’estem apple, are preferred in New Jereey . 
the borne product although Jersey apples 


grown, because of well advertised exodlen 
dee . and Oregon prone, are cold in Cell- 
fornia for the same reason. It la on a of the 
strange phenomena of this age of advertising 
that prod nets which hove been carta* ' “ 
wny around the world are often prefer 
* rttar ones which may he bed rlrht at 
Wa might 


be corrected. 

wmted by thia report ia that of 
scramble for materials and markets in which 
many groups, some of which hava opposite 
engaged. It la a ease of every 
•elf anti charge it to the ooo- 


- — . — that the whole sys- 

tem Is In sack a state of cxpariimmtatioa 
that It would bo difficult to say fast what 
ought or ought not be dona. Many of oar 
newest institutions fur distribution, although 
they have achieved great financial a na oma , 
apparently are chiefly valuable as experi- 


markatx, cooperative markets and Ilk* insfi- 
rations sack have points of merit, but thsir 
affect on the problem of affluent distribution 
“ - whole is doubtful. 



snrs srtsxzszss 
Es&SJsfJsasiss 

la nhHwtil muislaa at tW M — 

loe!^ tatawSs ^ a v ti ^ mi u t Utte tSL 
store Idas, however, is tin (ro wla| »— ■‘--mj 




every 171.6 famines a (boa store, for every 
661 JJ families s dry foods store, and for 
ovary 687 JS famlUaa a hardware store. 


ibalst on the patronage let 
matter of fact they don't si 
of failure* annually kelp tt 


ha consumer pays, hero aa always. 

The munldpal market baa been widely 
-jralded aa tbe Instrument which would 
finally bring the producer and e 


by fnrmers, bat by speealstors. either openly 
— through tome subterfuge. Hu final ergu- 
>ot against the city market la that even if 


atda gardening space within 


only a fraction of the foodstuffs oonaomed in 
theea cities. New York City ia unusually 
wall situated aa to the proximity of gnat 
areas suitable for gardening, and yet It wool, I 
be possible to raise only about five par cent 
-*-*-• ’ the dty on thle 


The Commission considers that one of the 
rally promising experiments looking toward 
to ^mor^aiden ^distribution of eaaanttol 

* ia sweeping the country 0 ” 


whole chapter of the report is devoted to 

‘ — '* “*■**-' idled by the Bureau 

. in ttffi. 

6S0 worth of farm product* were sold 

**— cooperative organisations of farmers 

that T9 per cent of all the fanna In tbe 


country made sales through at 

Hons. Purchases thronih the s< 

tkme In 1616 were «4, «M86. No at 

fignrea ate available dace that date, bat it is 
safa to say these probably have bean mors 
tii an doubled tine* then. 

The chief bops In these < 
that they an centralising, ta 


grade their produet* before sending them to 

era making long stride* 

rdtsatfcm offarm prodaats. By 

itroll lug storage facUltim they 

prevent dnmptog of large quantities of ■ 
product on the market at one tins, a prao 
^ ~ 
















Worn Out - Just rubbed in air 


A chunk of fire strokes the night sky and is gone Where? 
Swallowed by Friction Literally burned to nothingness, actu- 
ally worn out of existence, simply by rubbing the air 
That’s all a "shooting star” is A mass of mostly mineral sub- 
stance, flung from some whirling body of the skies, hurtling 
through the airless voids of the jniverse, until it happens to fly 
into the layer of air which surrounds our earth 
Just rubbing the atmosphere kindles the blazing ball you see, 
the "shooting star ’ The friction of just moving through the 
air is what utterly consumes it 

Anything which moves, however fast or slowly, even in the thin 


invisible air, or on finest lubricating oils is inevitably subject 
to the wear of motion 

It is motion, as you know, which wears your motor car How 
long your automobile will last, how smooth running and quiet 
you can keep it depends then upon how well y m are permitted 
to compensate for the wear that must follow motion 
You are sure there will be wear from motion To enable you to 
offset the chief effects of this certain wear make sure the prin- 
cipal revolving parts are mounted on bearings which can be 
adjusted The basic principle of anti friction bearing adjust 
ability is embodied in Timken 7 apered Roller Bearings The 
Timken Rou er Bearing Co Canton Ohio 


TIMKEN 

T a p • r 0 d 

ROLLER BEARINGS 


• litas* SWT ss 0* Out** o 


r 1 
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G The BIGGEST of a\l Christmas Gifts > 

diotaV 


Radiola V 

Radio receiver ui th three tubes (nun 
staves of amplification) Easy to fn 
stall, and child s play to operate 
Eituipped with Radwtron dry battery 
tunes and Loudspeaker 
$142 SO 

When you buy vacuum 
tubes, be sure they are 
marked * 

RADIOTRON 

and bear the trademark i 


Send for the free booklet 

that describe * every Radiola 


RADIO CORPORATION OF AMERICAN 
Dept 2 Obi (AddreM office naarmc you.) 
Please send me you* tree Radio Booklet. 


TMAS gavfe life the idea! A new loudspeaker with 
Vr 1 the] adiolaV — instead of the headphones! Greater value 
than ever -and twice the fun! Tune in — and everybody listen! 

A Radioli V— powerful and sensitive long distance receiver— 
is the Ch istmas present the whole family wants. Grandpa 
want* it. Father wants it. Mary wants the dance music from 
the big cit M. John wants the sports news as it comes from the 
field. Everybody wants it all — news— lectures— plays— fine 
classical n usic— operas— church sermons and bedtime stories. 
Everythin \ from everywhere! Radiola V gets it all, from 
hundreds!- sometimes thousands— of miles away. 

Thlre are 20,000 satisfied users of the Radiola V 


Radio Corporation of America 


Kiadiola 
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XKPXiUAL AGRICULTURAL RESEARCH 
INSTI rtTTF LIBRARY 






